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1955... FIRST 200,000 kW 


NOW 
first 2/0,000 KW = 


in one unit 


Pioneers for over half a century 

“ENGLISH ELECTRIC’ have now been awarded 

the contract for two 275,000 kW. 3,000 r.p.m 
single-line tandem turbo-alternator vaits, 

the first to be built in the world. 

These units will be installed in the Central Electricity 
Generating Board’s projected new generating station, 
Blyth ‘B’ in Northumberlan¢ 

Operating conditions 2,300 p.s.ig. 

1,050°F. reheat to 1,050°F 


THe ENGLISH ELECTRIC COMPANY LIMITED, MARCONI HOUSE, 


Steam Turhine Division, Rugby 


ST.2aCce 
DFORD ° LIVERPOOL ° ACCRINGTON 
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MAXIMum | 
production 
-—-minimum 
outlay 





Costly design eliminated 


All parts standardized 





Operate with minimum supervision 


ideal for bulk handling in Flour Mills, Sugar Refineries, 
Fertilizer Plants, Cement Works, Chemical Plants, ete 


All types of Belt Con- 
veyors and General 
Material Handling 
Equipment 


CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent 
ERITH 4223 & S751 











THE BESCO 


.— UNIVERSAL 
“| MACHINES 


se : Models KS9; KSII and KSI5 
, rapidly CUTTING, PUNCHING & NOTCHING large 
yrid. ties of Steel Plates, Flat Bars, Round and Square Bars, 


, Tee, Channel and Joist Sections. 
ALL STEEL construction—Unbreakable ! 
100, y of KS15 with standard tools supplied :— 
and SHEAR. Cuts plates any length or width up to jin. thick. 
Sup to din. by fin. 
1.8 pe CROPPER. Angles and Tees at 90 deg. 4in. by 4in. by 
0°F +) deg. Sin. by 3in. by gin. Rounds up to 1;in. dia. Squares 


i. Channels and joists (with special tools) up to Sin. by 2hin 
1d. and 4in. by 3in. by 10 Ib. S06 siete 


FH. Punches plates, angles, etc. M.S. Zin. dia. by §in. thick. 

o gap 12in. | 

, gee Notches angles up to 2hin. by 24in. by gin. and plates up 

but f : > 

eon ective gauges and hold-downs. Section shearing blades 

oe tO ensure absence of distortion. Tecalemit One Shot 

ting System. 

ar io rh 7 j 

“4 plates tin. chick and KS11 yin. thick, and the equivalent 
Operations Full details on request. 


HESE MACHINES ANYWHERE ! 
They are mounted for portable use. 


D & BUILT By 


ay 
yvs 


Registered Design Nos. 841507 & 843793 


Edwards House, 359-361 Euston Rd., London, N.W.1 


Telephones Telegrams: 
EUSton 468! (7 lines) 377! (4 lines) Bescotools, Norwest London 


Lansdowne House, 41 Water St., Birmingham, 3 


Telephones: CENeral 7606/8 Telegrams: Bescotools, Birmingham, 3 
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TAYLOR 
Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multipie Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering 
Such characteristics are ensured by:— 
Hest treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 


Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 


strenuous work 
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ADVANTAGES... 


Match |4 r 








Increased productivity with increased Working 


capital. Economies made possible by SCrapping 


obsolete machinery. 





REGENT STREET 


* .... to the supplier—Will not lose customers by failing to offer 


credit facilities. Increase your business by 


having the Mutual Plan available. 


Write for copy of this booklet NOW. 


MUTUAL FINANCE LIMITE) 


BANKERS 


LONDON W.1., and Branches 








Powerful, 
Positive, 


Reid Gear Co., Ltd., re- 


quired a powerful, sen 


trustworthy clutch unit 
for their two-speed re 
duction gear, to transmit 





applied in actuating the 
emergency sluice gate on 
: 


sres mentioned above qualify 
o satisfy such exacting de 


and = reliability—the 
hoice was a Taylor 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON - LANCS. 
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Custovers \ 
Dara 
> 

We specialize in 
rubber-to-metal bonding 
cellular rubber strips 
and cord for drum, 
door and dust seals 
and special 
parts for particular 
purposes. 


SE 


4 


el — - 


x 






RUBBER— 


TO SPECIFICATION 


When you have rubber components '"* 
stage and have determined characters 
let us discuss development and produc 
Our experience may save you much 0” 
tooling and by better ways of satisfy" 
quantity, quality and mechanical needs 































The HUNTINGDON RUBBER Ci. 


SPECIALIST RUBBER MANUFACTUE 
Phone HUNTINGDON 934 (4 li 
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Write for publication No. 61013/AD 
BRUSH ELECTRICAL ENGINEERING CO LTD » LOUGHBOROUGH 
A Member of the Hawker Siddeley Group 
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Well sir, fora start, and most important ofall 
~ efficiency. These Brush gas turbines 

with free piston gasifiers drive 

at diesel efficiency. 


Allright then, why not go in for a diesel 
engine? Surely we don’t have to adopt new: 
fangled ideas just because they are new? 


No sir. But a gas turbine, with free piston 
vasifiers, offers a number of distinct 
advantages. It makes a more compact 
unit, smaller and lighter than a diesel 
engine of the same output, so it saves 
on space. It operates without vibration, 
because of the perfect balance of the 
moving masses, so it doesn’t need heavy 
foundations. With no connecting rods, 
no crankshafts, you'll save all ways on 
maintenance. And you'll save on fuel, 
because it can use even the heaviest . 


Please, please! You talk likea 
manufacturer's catalogue. Suppose we 
relate the advantages of this thing 

to our particular needs — the 
generation of electricity. 


That’s precisely what Iam doing. What 

more could you want? Reliability, low 
operating cost, high efficiency - easy control 
and maintenance, too. Oh,and quick starting. 
That can be vital at peak load times. 


You seem to be completely sold on this 
idea. Very well then, get on to Brush. 
They advertise gas turbines from 1,000 
to 10,000 horse power. They’re 
obviously the people to consult 

about this sort of thing. 


BRUSH 





the power people 


VISIT STAND No. D6. A.S.E.E. EXHIBITION, EARLS COURT, MARCH 25th—29th. 
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o AV AILABLE 


* CO. diesel engine 
ir) R'is 


onze Beat 


- 50 cycles Alternato! set, TW 
O NEW 970 kW 1212 kVA 12-hou ; = 
2-hour rating - 


5 r.p-m., incorporating: 
cylinder by W- H. ALLEN kW 24-hour rating, HARL 
LISH ELECTRIC i td ; A 
engine driven Alternator yg Lbcaieg = a 
’ generating i 


by E NGL 
11,000 
V ~ 
3 phase 50 cycles diesel inco olts, 3 phase, 50 cvcl 
“y Altern Sets, each mounted oD rporating: yous supply, cate 
at 750 r.p.™- incor- ENGIN 
E—type 640SB, 1400 h.p. vertical, 6-cyl 
ip. vertical, 6-cylindegime 


{ direct coupled 
g-cylinder PETER BROTHER- 4 
; cylinders 
s 400 mm. bore < 600 mm. strolcgor 
‘ : : A 


1949. 
speed 333 r.p.m 


360 kVA 3 phase 50 cycles 4-wire diesel 
driven Alter Set mounted on baseplate or 
rect Saas at - .p.m., incorporating - 1 set 1s complete wiat 
7-cylindet op 5 ‘ngine driving Alter- Ings also air starti ith usual fittings and moult 
ANS STILL; , arting equi * 
with automatic ane quipment and switchges 
e regulato : 
i. 


hgthens be 


portant c 


eng 

be noord ate anc 
porating 468 
HOOD Engine. date 


h.p- 


engine 
and di 
440 h.p- 
nator by 





with standard ancillaries, 


Each of the: above is ¢ -omplete 
starting equipment and switchgear. c Fe 0 


AN 
DB COMPANY Limite 


WOOD 
LANE, LONDON WII} F 


Telephon 
e: Shephe 
rds Bush 2070 nail Oo 
: Omniplant, Te Jex, Londo 
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at Kingsbur 
y (Nr. Ta 
: mworth 
is Manchester, Glasgo 
ast, bed 
Sheffield, Southampton oh, Swen. Newcastle-onT™ 
ALZEN ( 
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To 
DESIGNERS 


METALLURGISTS 
and WORKS 
ENGINEERS 


A alae 


TEN 305 is the White 
onze Bearing Alloy that 
duces the weight of bearings 
half, saves 40°% of cost and 
4 i , 
ngthens bearing life. These are 

portant claims that have been 
oved over and over. YOU SIMPLY WRITE FOR TECHNICAL LITERATURE AND SAMPLES FOR TESTING 


rOkt e’NNOT AFFORD TO IGNORE THEM. 


+ 


THE APPLICATIONS OF THIS FAMOUS WHITE 
BRONZE BEARING ALLOY ARE LEGION i 


BRIT. PAT. NO. 725816 } 


Alzen 305 is ideal where the load is great such as for Press Bearings, 
Slide Bearings, and Heavy-Duty Bearings, of every description. 
Available in ingot, sand castings, gravity die castings, pressure die 


castings, chill cast bars cored and solid and as fully machined components 





ALZEN (SALES) LTD., P.O, Box 22, Stringes Lane, Willenhall, Staffs. Telephone: WILLENHALL 227 (5 lines) Telegrams: Hill Alzen 227 Willenhall 


ES 






WhiteAd 3928 
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po OIL-FREE 


PISTON TYPE 


COMPRESSOR 


Wing, 


THE PISTON IS LABYRINTH SEALED 
without piston rings. 


Precision guided along the cylinder axis, 
it makes no contact with the cylinder 
walls and lubrication is unnecessary. 


The gas under compression therefore 
remains entirely uncontaminated. yeaa 
7 9848 


For pressures up to 1700 psig with SULZER COMPRESSORS FOR OILFREE DELIVERY OF OXYGEN ins 
H electric bulb factory, type 2E130, suction volume 135 cfm, final Pp 
short peak loads up to 2500 psig and psig, speed 725 rpm, net power input 50 HP 


capacities to abt. 3000 cfm. 


APPLICATIONS: Oilfree compressed air for atomisation, filtration, transporting and mixing liquids or for the supply 0 
sterilised by the final temperature of compression. 

For the compression of oxygen, chlorine, noxious or corrosive gases, recovered solvents, valuable gases and vapours 
For use in Breweries, Chemical and Pharmaceutical Factories, Hospitals, Steel Works, Rubber Works, Lithographic an 
Printing Works, and the manufacture and handling of food-stuffs and beverages. 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON, W.¢ 


SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEWYORK - MADRID - CAIRO - RIO DE JANEIRO BUENOS AIRES - 
Arencies at im BRUSSELS - MILAN ~ AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM = HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBU®: 
KARACHI - COLOMBO - SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ - SYDNEY - MELSO 
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LE DERS IN FIELD 
ENGINEERING 


4 arch 





This self-contained mobile radiographic unit is able 
to travel to any site for the critical examination of 
welded vessels, pipework, structures, etc. Within a 
short time of the radiographic examination being com- 
pleted the film can be processed in the unit's dark- 
room, dried and examined. It makes available on hire, 
facilities to those sections of the engineering industry 
which find that the maintenance of a permanent radio- 
graphic department would not be an economic pro- 
position. Write for descriptive brochure. 


Illustration above :— 
A 300 kV X-ray unit being used to exam- 
ine a spiral-guided welded gasholder 


Hlustration below :— 

The air-conditioned darkroom is pro- 

vided with hot and cold running water 
and electricity is supplied by the unit's 

separate generating set 





TH POWER-GAS CORPORATION LIMITED 
AS} MORE, BENSON, PEASE & COMPANY 


STOCKTON-ON-TEES AND LONDON 


CANADA . FRANCE . INDIA . SOUTH AFRIECA 298 
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For over 50 years Aiton & Co. Ltd. have 
specialised in the design, manufacture and 
installation of Pipework and Ancillary 
Equipment for the highest temperatures 
and pressures. 


UNRESTRAINED 
THERMAL PIPE 
MOVEMENTS 


In modern power plants the main high temperature pipework »\ 
are subjected to very large thermal movements and, if dangerow 
intensifications in the pipe walls and at terminal connections ax 
avoided, it is essential that the support hangers balance the wei 
the pipework and do not restrain its free expansion and contract 


The Mark 1 UNILOAD constant load pipe support develop 
Aiton & Co. Ltd. has proved an efficient and reliable unit. 

hundreds have been installed in power stations and industrial 

throughout the world. 


Continuous research and development has enabled improvement! 
effected in order to increase the range of application of this sup 
unit. The Mark 2 UNILOAD, whilst embodying the tried ani 
design features of the original unit, incorporates additional comp 
ing equipment which ensures that the load deflection curve ¥ 
vary from the ideal straight line by more than plus or minus?) 
the rated load. 


" CONSTANT LOAD 
PIPE SUPPORT! 


MARK | AND MARK 2 


The Mark 2 UNILOAD is particularly suited to — a 
or for any application where exceptional accuracy Mm 
characteristics are demanded. 


DERBY 


. Se 


HEAD OFFICE * DERBY ** WORKS ‘ DERBY — SUNOEH 
CHANNELED 


TELEPHONE: DERBY 44271 (6 LINES) TELEGRA! 
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Heavy Duty Vertical Turning 
and Boring Machine 

150 KZ 800/1500 

max. dia of workpiece 590 inches 
max. weight of workpiece 150 tons 


Horizontal Milling and Boring 
Machine with sliding sleeve 











FBT 160/260 

diameter of 
boring spindle 6% inches 
, milling spindle 104 inches 
Vertical Turret Lathe sliding sleeve 174 inches 


KE 12 Super 
with special accessories 


MACHINE TOOLS 


OF MEDIUM HEAVY AND HEAVIEST DESIGN 


Centre Lathe 71 x 394 inches 
feed transmission by electric shaft 
power of the main motor 145kW 


Write for Catalogue SW 1856 


MASCHINENFABRIK 


GMBH: RHEYOT RHLD 


For further information please contact our agents : 
the United Kingdom : 


ARLES CHURCHILL & CO., LTD., Coventry Road, South Yardley, Birmingham, England. 


S.A.: ; in India and Pakistan : 

~orporation, Chrysler Building, 405, Lexington Ave., New York 17, N.Y. The Stahlunion Company Ltd., 61, Pall Mall, London, S.W.1. 
“oe With branch offices : 

Corporation of Canada Led., 1160, Lakeshore Road, Long Branch (1) 30, Chittaranjan Avenue, Calcutta. 

renin (2) India House, 4th Floor, Fort Street, Bombay. 
* Union of South Africa : (3) Shernaz House, West Wharf Road, Karachi Pakistan. 

¢ Engineering (Pty.) Ltd., P.O. Box 6738, Johannesburg. 

stralia; in Egypt: 

ast Pty. Ltd., 21a, Liverpool Street, Melbourne, Ci, Australia. Standard Engineering Co., Cairo, 78, El-Gomhoria St. (form. Ibrahim Pacha). 
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Photograph by courtesy of Briggs Motor Bodies Lid 


‘Fescol’-ised Air Cylinders help 
to keep Production Moving 


The air cylinders supplied by Baldwin Instrument Co. Ltd., to provide power operation for 


automatic work handling devices, have * Fescol’-ised bores and piston rods to reduce friction 
and ensure maximum life from seals. This is one further example of the way in which Fescol, 
who pioneered the electro-deposition of nickel and chrome for engineering purposes, still lead 
the way, adapting their process to help each new industrial development. 

If you would like to know more about the process, and its use in preventing corrosion and 
protecting new machinery please send for publication No. E.4 


FESCOL LIMITED - NORTH ROAD - LONDOY NI 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BRO\ NHILIS 
Established 1920 


Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd. Milperra Road, Bankst |, NSH 





— 





’ eam raici ue 
j or indu siry 




















al — — 
— — 
———“— 


THE ENGINEER March 14, \y 



































' veh 1, 1958 THE ENGINEER i) 
x 








STARH TERS EOF 
GAS TURBINES 






Well-equipped with long experience in the manufacture of electric starters for internal combustion 
engines, C.A.V. were engaged at an early stage in the problems of starting the gas turbine. The duties of this 
type of starter are onerous, as considerable power is required to accelerate the rotor up to self-operating 
speed. Starting may be effected in timed stages by automatic switches, the sequence providing first for turning 

the compressor rotor at a speed sufficient to initiate combustion, and then for the speed to be increased 
to the self-sustaining point, when the starter drive is withdrawn. 
C.A.V. Starter Motors have been designed and built in powers up to 60 h.p., at various voltages. They 


are of extremely robust construction, and embody a great deal of the ‘know-how’ accumulated in over 





40 years of starter manufacture. 






WE WOULD WELCOME THE OPPORTUNITY OF DISCUSSING GAS TURBINE STARTING PROBLEMS 





The World’s Leading Manufacturers of 


LZ Fuel Injection and Electrical Equipment 
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(yours for the asking) 


PEEDICU' 


Our customer produces Iron Pipe fittings. Normal tap 
life when machine tapping was only 40/50 components. 
A Technical Representative from Speedicut Works studied 
the problem and made recommendations on design and 
treatment which increased tap life on this operation t 
over 1,500 components. 


This is a typical example of how Speedicut know-how 
solves machining problems. 


i Tap gave 
1,450 more units 


| | a SPEEDICUT WORKS * CARLISLE ST EAST _ SHEFF 


















































BRITISH 
OXYGEN 
LINDE 
LIMITED 





THE 


at 


TONNAGE 
OXYGEN 
AND GAS 
SEPARATION 
PLANT 


NEW 
INSTALLATIONS 


AT SHELLHAVEN 
ON THE THAMES ESTUARY 


The British Oxygen Linde pliant is 
in course of erection. Plant 

capacity: 240 tons of oxygen and 
235 tons of nitrogen a day for the 


manufacture of ammonia. 


FOR SHELL CHEMICALS 
AT PARTINGTON, LANCS. 


Work on this plant for the direct 
oxidation of ethylene will shortly 
be completed. British Oxygen 

Linde pliant capacity: oxygen 145 


tons a day, nitrogen 55 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT DURGAPUR 


In India. An order has recently 
been placed with British Oxygen 
Linde to supply 2 Tonnage Oxygen 
units with a total capacity 


of 100 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT ROURKELA 


in India. 3 British Oxygen Linde 
units have been ordered, each 
with a capacity of 


100 tons of oxygen a day. 


FOR AFRICAN EXPLOSIVES 
AND CHEMICAL 
INDUSTRIES LIMITED 


at Modderfontein. British Oxygen 
Linde plant has been ordered with 
a daily output of 275 tons of 
oxygen and 285 tons of nitrogen 


for the manufacture of ammonia. 


OUR EXPERIENCE 
iS AT YOUR SERVICE 


If you are thinking of installing 
tonnage oxygen or gas separation 
plant, consult BRITISH OXYGEN 
LINDE. Our advice is free and your 
enquiries, however preliminary 


will be welcome. 


BRIDGEWATER HOUSE,ST.JAMES’S 
LONDON S.W.1. Tel: WHI 1668 
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“gi could this * 
Sa fee be your 
answer ? . 
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* Tomorrow may find you facing BUILDINGS, which provide 


a complex building problem the most inexpensive form of 
demanding an urgent or building construction, great 
economical solution. For a adaptability, and ease of erec- 
speedy, efficient answer, use tion. Illustrated is a Nissen- 


THORNS CURVED ROOF type shed, size 48ft. x 16ft. 


Other widths available—16ft., 24ft., 30ft., 35ft., 91ft. 


get’ quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH KENT 
‘ BD 155 
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BACK PRESSURE VALVES 
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is VERTICAL 
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VALVES 
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PATENT SOLIDS DIVERTING PLANT 


Double Units capable of continuous inflow of 250 g.p.m. 
A closed tank Automatic Sewage Pumping Plant, made in four sizes 


Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 

other liquids containing solids. Will deal with any solids which can come down a 4in. domestic drain. 

The plant leaves the Works complete, ready for coupling up to ingoing and outgoing sewers. 

This plant operates on the principle that by temporarily removing the solid matter from the liquid 

sewage, the actual pumping operation can be performed at high efficiency by » pump of the clean water 
type, handling liquid sewage only. 

Recently developed are the cwo larger sizes, the patented principle of which makes them very suitable 
for discharging greater quantities against either low or unusually high heads, beyond the range of 
normal sewage pumps. 

Since 1909 we have supplied automatic Sewage Plants all over che world covering trom tne smallest to 
the largest duties. Plants include: Propelior, Fullway and Freeway, Stereophagus and 

Disintegrator Pumgs 





PULSOMETER ENGINEERING CO. LTD. 


NINE ELMS IRONWORKS, READING 





Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb's Conduit Stree: W.C.1. 
Also Birmingham, Cardiff Glasgow, Leeds Manchester Newcastle upon Tyne. 
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UNIVERSAL RELIEVING LATHES 


MODEL “R” 
BUILT IN TWO SIZES FOR CUTTER DIAMETERS 4 AND 9 INCHES 
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SE A FACTORIES and Works 
<a ¢ Laundries, Breweries 


a cm 
} pl ATOMIC PILE installations 
< if eens bie and Research Establishment: 


: lake nae STATIONS 
i S “g Storage Installations 
pememegns A neat job—quickly install 


| 


pet BN 4| with a real saving of co 


il, 


# labour—that is a ‘ Pyrotend 


Procograph by courtesy of Monsanro Cnemicais Limited 
] t | t ] 
The use of the Trade name ‘Pyrotenax ¢ exclusive to the products of this company and its associates 
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| Data” 1” 





Write for full details and ** Technica 


p : t _ s NON-AGEING . NON FIRE-CAUSING 
\V | i ft n ax SAFE AGAINST OVERLOAD . HEAT RESISTING 
e MOISTURE PROOF . RUST PROOF 





copper covento MI casies 


RESISTANT TO MECHANICAL MALTREATMENT CATHEDRALS, CHURCHE 


Galleries on / Museums 





TER FTSeE VEO OY €xPeartence 





OlL TANKERS, Passenger 
ond Cargo Ships and Warsh®’ 


PYROTENAX LIMITED 
HEBBURN-ON-TYNE * Telephone: Hebburn 32244/7 
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u F A.C. GENERATORS 
Ito 800 kVA 


GUARANTEED FOR EVER 





rshi 


Be t ‘ Bristol . Cardiff : Dundee : Glasgow Hull : Leeds ° Liverpool 


pe: (oF Lo n ; Manchester * Newcastle : Peterborough Sheffield j Welverhampton 
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HEAVY DUTY 
TRANSPORT 












































































































































MARINE DIESELS 





AIRCRAFT 


MINING 
MACHINERY 


EARTH MOVING 
EQUIPMENT 


MACHINE TOOLS 

































































Think of the clutch... — 
think of SINTERLINK 


With SINTERLINK lined clutches the user can keep his — 
machines and transport on the go—and his hand out of his —e 
pocket. The designer of those machines and that transport bSTREE 
can use a smaller clutch or less plates. SINTERLINK 1s 
as important as that. 

Because it is metal, and because of its uniform granular 
structure, SINTERLINK ensures rapid and _ effective 
heat dissipation (no “fade’’!), infinitely longer life and 
greater gripping power under heavy duty conditions. 
SINTERLINK clutch plates are available in the continuous 
band type, or in the unique Morgan button pattern for even 
more rapid heat dissipation. 


ANY QUESTIONS? 

. . . Uf there are, write for informative printed matter 0! 
phone for justifiably enthusiastic and knowledgeable technica' 
representative. 





) 
THE FINAL FACTOR : —— 
in power transmission SINTERLINK 


ee 





MAXIMUM MARKS TO SINTERLINK FOR 


Low Rate of Wear * Smooth Operation * Stability « Absenc« de E one of the 
High Thermal Conductivity = ond ! 


THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURGH ROAD, LONDON, S.W.11 Telephore : BAT 82 


SMI27A 

















TYPE B.B. 140. 


Write for 
list E.B.B 1 











THE MODERN EASY WORKING 
LIGHT WEIGHT GEARED BALL 
BEARING SCREW LIFTING JACK 


Wouncs 


(LIFTING APPLIANCES)LTD 2 


THE 





ENGINEER 
For increased efficiency... 


_— Flls 
3 put it onCastors 


‘Putting it on castors’ is certainly 
the way to speed things up, and to 
an amazing extent when the right 
castors are used for the job. The 
varied uses of Flexello castors are 
virtually limitless. They are used in 
nurseries and steel mills, aircraft 
plants and beauty parlours. F'exello 
has the range, the service and 
facilities to make castors the true 
servant of the production manager, 
the hospital matron, the restaurant 
manager or the storekeeper. Closest 
inspection, superior design and up- 
to-date production methods have 
made Flexello the largest castor 
manufacturer in Europe. 


Only a very small section of our range 
is shown here. Please send for catalogue 
No. 156 & ora technical representa- 
tive for industrial advice. 


; @ROD 
~ oa % 
° 

La : se 


> 





CONSTANT QUALITY 


CASTORS 





























his : 
his wee oe aa reel = 
DSTREET WORKS, BIRMINGHAM, 16. Tel: EDGBASTON 3508-9 Grams: OLDENS B’HAM FLEXELLO CASTORS & WHEELS LTD.., SLOUGH, BUCKS. Tel. SLOUGH 24121 
is 
~ HEAVY WELDED 
ve 
nd 
a FABRICATIONS 
US Ss . 
a ipa 
— Class | welded vessels, heat exchangers, agitated mixing vessels, sectional 
\e P 8 storage tanks, underground petrol storage tanks, tanks and vessels lined with 
: lead, rubber, Lithcote, ebonite, or plastic and special paints; stainless steel 
vessels of every description, and Typical high quality job showing 
ral first-class workmanship by our 
skilled sheet meta! Dept. 





a 


o™ 


Na 


Son tran er tank is one of 16 made for 
ne of the world t electrical companies overseas 
weighed ove 1S each. , 
[BATES BROTHERS 
wo PE RELIANCE 


@ VENTILATING LOUVRES 






@ MASS PRODUCED PRESSINGS 


(Engineers) LTD. 


YORKS, BAGULEY, WYTHENSHAWE, MANCHESTER 






prototype machinery fabrications, 
all done from draughtsman to the 
finished product. 


Other manufactures include:— 
@ DIESEL DUMPERS 
@ PALLETS & STILLAGES 


@ DUST EXTRACTION PLANT 


& WELDINGS 


Phone: WYThenshawe 3411 (5 lines) 












oy) a 


~s~ 


gla 


GEIPEL 


“ye? 


ELECTRIC CABLES 

ELECTRIC CONTROL Hl 
GEAR 

STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.!. 








| HAMMERED OR 
HYDRAULIC PRESSED 





FORGINGS 
IN STEEL 





BLACK OR MACHINED 
TO 24 TONS 








* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 








PROPRIETORS 











Manufacturers of the we 







Made in ALL METALS, 
Our range of Weaving covers.all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD. and ARB. approved 


Il 
known “Patent Double Acton | MAKERS OF THE WORLD'S FINEST DIESEL 


Piston Rings” for steam engin 


1es 


EAGLE FOUNDRY ~° SHE 


HE ENGINEER 


5c, EE, - FES . 
geo 5 a 
a 


f what we want 


are L & C piston rings! 


With acknowledgements to Watney, Combe, Reid & Co. Led. 


























! 
| 
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FFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFF 





March 14, \yy il 


BOSGZLWOOD & GARLLILZE 221 


PISTON RIM 










Please write for our Brochure, containing 
useful Technical information. 


PHIPP STREET 
LONDON €E.C2 

















Carbide and H.S.S. 





KENNAMETAL 
FORM TOOLS 


We have special capacity 
available for the production 
of intricate Form Tools in 


Enquiries (Dept. K. 
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\ means higher boiler efficiency 
ae 


Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse And, remember, the majority of town water 
Supplies, as well as sea-warer, are heavy depositors of scale. 
A Caird & Rayner Eveporator cakes all the harm our of 
Sea-water and provides a full supply of dean feed water to 
the boilers 
Nor only is boiler efficiency raised and maintenance reduced 
appreciably, bur substantial fuel savings will be seen as well. 
) Evaporators can be supplied to cope with eed water fo 
any required race. Further details will gladly be supplied 
on request 


EVAPORATORS AND CONDENSERS, FEED 





GEORGE H. ALEXANDER MACHINERY 


GUNS LANE - WEST BROMWICH - STAFFS. 


Phone: West Bromwich 193! (5 tines) 








‘Grams: “ Viking, West Bromwich”’ 


WATER HEATERS. FEED WATER FILTERS. 
EXHAUST STEAM OIL EP, 
LTD. EXHAUST | STE SEPARATORS. OIL 


Caird éRavner 
777 COMMERCIAL hy yee 
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A study in perspective? 




















I y Colt SRC.2060 Ventilators and Roof Inflow Units at Venesta Ltd., Silvertown, London 


Yes; but more than that, much more. capacity of 8,550,000 c.f.h. was designed and installed. 


‘s Colts were called in by Venesta Ltd. because an ex- So to Colts this is a picture of a problem solved. To 
pansion programme involving the installation of new, Venesta Ltd., it means satisfactory working conditions and 
iP, . _— : higher output. Indeed results have been so satisfactor 
srr nore powerful plant in ‘F’ block of their factory, fore- P % 
3 . ae that since this photograph was taken yet a further block 

-_ shadowed a further deterioration in the already over- ie P _ , 

’ re has been similarly treated. 

heated working environment. 

Take advantage of Colts’ practical experience in solving 


” ot habeas the additional ventilation, similar problems for over 10,500 industrial organisations. 
— Cust-iree and with positive air movement at the various Their Technical Staff is always at hand to adapt this know- 
- Norking positions to offset the effects of radiant heat from ledge to your specific needs, to meet your particular require- 

the plant. A comprehensive system involving SRC.2060 ments. 

Roof Extract and Mechanical Filtered air inlets with a Let Colts solve YOUR problem. 


Send for Free Manual on Colt Ventilation to Dept. S12/3A 


VENTILATION (4) 


COLT.,VENTILATION LTD ° SURBITON . SURREY 
TELEPHONE: ELMBRIDGE 6511 (10 lines) 





OW USA. s ihsidiary: Colt Ventilation of America Inc., Los Angeles.. Branches throughout the United Kingdom. Agents throughout the World 


ie Ur exhibit at the Factory Equipment Exhibition, Earls Court—Stand No. 624 
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4 by HERSEY rev | 
% ee $ - 0 PE “ P 


Sie Rapes eens «i 


Keeps the air arouftL your factory as fresh \ , 
as a mountain-top. PositivgAiltration . 
by particle impingement 


over 99.9% dust arrest 





LIQUID i, Lower maintenance costs 
EXPANSION . ‘ 
THERMOMETERS inet Continuous performance 


Where accuracy over any suitable range between NEW Reverse Jet cleaning Product recov 
a temperature--240°F. and 500°F. (or centi- 





grade equivalents) is required, this fully compen- 


sated Thermometer is highly recommended. eee | | 
Send for illustrated Catalogue of full range. 
a ee 
ay dma Ne ae io | THE BRITISH CECA CO.LTD 
/ 175 PICCADILLY, LONDON, W.! 


THE ACCURATE RECORDING INSTRUMENT CO., GARTH ROAD, MORDEN, SURREY Tel: Hyde Park 5131-5, Cables: Acticarbon, London 
PHONE: DERWENT 221! 23 : 


\\ 


\ 
‘\ 








HERE'S REAL { gpeenerers 


Westwoods famous single chain 
Ring discharge, Whole Tine 


y BELT Pees 
ECONOMY/ , 








Double rope grab for operation 
by double drum cranes. 2 line 
mobile cranes, excavators, etc. 
Various types and weights to 
meet individual requirements can 


ADJUSTABLE VEE BELTING ———— be supplied 


Ask for literature to see how —- JOSEPH WESTWOOD & CO LTD. 
OPTIMAT CUTS BELTING COSTS vs Contractors to H.M. Government Departments. Crown Agent 
Supplied in nine sections, including A,B,C, D&M - the Colonies. British Railways (British Transport Commission), et. 


: etc. Bridge and Constructional i facturers of P 
sections. In coils from 170 to 220 feet. Shorter Steel Troughing and Shoes Navel Peaaemiaie’ Seow Stock Holders. 


lengths supplied. NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt/08 
Have a belt made to your requirements and prove its 
efficiency for yourself. 


Obtainable from your usual merchant. In case of difficulty write to ( ° 4 
F. TAYLOR & SONS (M/c) LIMITED » 

BARR HILL WORKS, BOLTON RD., SALFORD 6, LANCS. Tel.: PEN. 1341/3 

Distributors’ enquiries invited 
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towering In 
world opinion 


We have built Derrick Cranes 
for nearly one hundred years 
and listened itseems_ to 
almost as many tonguett work 
during their erection on site. 
Dialects of India and the great 
nations of the East, colloquial- 
isms of the Western Countries 
whatever the tongue a 
common theme is used.... 
Henderson is a great name in 
Cranes and Cableways....a 
name for reliability and 
controlled handling. 


) 9) 0 >.) 23 Fan. 27.0, Gee 29 #) 21 ow v8 Con 
we have built them for docks, 
dams, buildings and every type 
of civil engineering contract. 


1s (yao (2b acyeyal 


f = a 


EINM ENDERSON AND CO LTD KINGS WORKS ABERDEEN 





instruments 


is 
f 


( t-“} 


LIQUID 

EXPANSION 

THERMOMETERS 
iecuracy over any suitable range between 
40) | if d 


rade equivalents) ts 1% red, this tully compen 


S00 F. (or cents 


temperature 


sated Thermometer is highly recommended 


ue of full range 


tor illustrated ¢ 


SF ‘ 4+ 
° d i 
THE ACCURATE RECORDING INSTRUMENT CO., GARTH ROAD, MORDEN, SURREY 
PHONE DERWENT 221! 23 





























OPTIMAT 1 


“ 


ag 
ADJUSTABLE VEE BELTING ~~ 
Ask for literature to see how 
OPTIMAT CUTS BELTING 


Supplied in nine sect 


COSTS 
including A, B,C, D & M 
220 feet Shorter 


sections In coils fr 170 to 
lengths supplied 
Have a belt 

¢ 


efficiency for yoursell 


made to r requirements and prove its 


Obtaino r € lifficulty 


F. TAYLOR & SONS (M 


BARR HILL WORK B 


write ¢ 


c) LIMITED 


6, LANCS. Tel.: PEN. 1341/3 


SALFORI 


4 


Distributors’ enquiries invit 





NGINETF 


* ty HERSEYeeverse Jet Filter \ 


Keeps the air around your facto: 


- fresh 


as a mountain-top. Positive-filtration 


by particle impingement 

over 99.9% dust arrest 
Lower maintenance costs 
Continuous performance 


NEW Reverse Jet cleaning 


CECA 


THE BRITISH CECA CO. LTD 
(73 PICCADILLY ,. LONG, W.7 
Tel: Hyde Park 5131-5 , Cables: Acticarbon, London 








semen al aaieeaeatien 


MECHANICAL GRAB} 


A robust 
Westwor 


grab for heavy » 

Gs famous singi¢ na 
harge Whole Tine 
dea! tor heavy exca-atir 


JOSEPH WESTWOOD 2& CoO. LTD. 
Contractors to H.M. Government Departments n Agents '0 
the Colonies. British Railways (British Transport ¢ ssion), ett 
etc. Bridge and Constructional Engineers, Manufact s of Presse? 
teel Troughing and Sheet Meta! Equipment. Ste: K Holders, 
NAPIER YARD, MILLWALL, LONDON, E.t4 «!: EAS! !# 


WESTWOOD 
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towering in 
world opinion 


We have built Derrick Cranes 
for nearly one hundred years 
and listened —it seems — to 
almost as many tongueit work 
during their erection on site. 
Dialects of India and the great 
nations of the East, colloquial- 
isms of the Western Countries 
— whatever the tongue a 
common theme is used.... 
Henderson is a great name in 
Cranes and Cableways....a 
name for reliability and 
controlled handling. 
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we have built them for docks, 
dams, buildings and every type 
of civil engineering contract. 
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CONTRACTORS PLANT—SALE & HIRE 


— your 
industrial 





planning 


ALBION WORKS - SHEFFIELD 
London Oflice  Brettenham House: Lancaster Place: Strand W.C.2 


FOOD PREPARING 
MACHINERY 
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HEAD WRIGHTSON TEESDALE LTD. HEAD WRIGHTSON STOCKTON FORGE LTD. 


: THE HEAD WRIGHTSON MACHINE CO. LTD. HEAD WRIGHTSON STAMPINGS LTD. 

HEAD WRIGHTSON PROCESSES LTD. HEAD WRIGHTSON STEEL FOUNDRIES LTD. 
é READ WRIGHTSON ALUMINIUM LTD. HEAD WRIGHTSON IRON FOUNDRIES LTD. 
A 23g wrici SON COLLIERY ENGINEERING LTD. THE HEAD WRIGHTSON EXPORT CO. LTD. 









HEAD WRIGHTSON IRON & STEEL WORKS ENGINEERING LTD. 





HORNABY-ON-TEES STOCKTON-ON-TEES MIDDLESBROUGH 
NDON JOHANNESBURG meh cel nme) SYDNEY CALCUTTA 
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MOLYBDENUM DISULPHIDE ADD Twi} 
EXTENDS 
EFFECTIVE LUBRICATION 


all sections of British industry to over- 


Molybdenum Disulphide greases are now being employed by 


come serious lubrication problems associated with extreme pressures, fretting corrosion, impact 
shocks, and arduous working conditions where oscillation and reciprocation are involved. Their use 
results in substantial reduction of wear, much lower starting torque and greatly improved running. 


This is clearly demonstrated by analyzing the following test data where in all cases the addition of 


MoS, extended the effective lubrication of the base lubricant. 


Four tests show how 
MoS, reduces wear 


I. SHELL 4-BALL EXTREME PRESSURE TEST 
(see illustration top right)— MoS, addition reduces wear 
more than 50% and increases load capacity by about 70% 


over base grease. 


2. FALEX 2-HOUR WEAR TEST 


The chart below shows how MoS, sustains lubrication, as 


proved by a reduction of 500 per cent in average wear. 





eer ses ‘a Loss in Weight 
of Specimen 
1,000 mg. 

1-98 mg-average 

of 3 runs 


Grease 


Lithium-base 
Lithium-base plus 2%MoS,* 





3. TIMKEN ENDURANCE TEST 
(see illustration bottom right)—MoS,”* sustains lubrication 
well beyond the capabilities cf the base grease alone, and 


at a lower temperature than conventional E.P. grease. 


4. SIMULATED SHACKLE BOLT SERVICE TEST 


Oscillating friction machine—3%MoS,* addition virtually 
doubles the effective lubrication of a lithium base chassis 


grease-——is far more effective than conventional additions. 


Hours to failure — average of 2 tests 














Additive | None 3°, MoS, * 5°,ZnO 15°, ZnO 
Dry 350 564 336 555 
162 264 109 85 


Wet 





* Fine particle size. 


Molybdenum Disulphide greases are manufactured in the U.K. 
by a number of specialist producers, whose names can be 
obtained, together with a copy of “MOLY-Sulfide as a 
Grease Additive’, from : 


CLIMAX MOLYBDENUM COMPANY 


OF EUROPE LIMITED 
99 PINSTONE STREET, SHEFFIELD 1 
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TEMPERATURE, 
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LOAD-KILOGRAMS 
4-ball E.P. test shows the superior extreme pressure pro- 
perties of MoS, grease over the same grease without 
additives. In the same test, grease containing 5°% graphite 
had a mean Hertz load value of 26: the conventional E.P. 
grease Hertz value was 34. 
300 [ | / 
% 
| | | F 
| | | 
| 
| Seizure 
7 
200) t ————a Pe 
} 
} 
| 
Bose Grease + E.P. Adcitive = due 
I — 
Sete x | | 
rease 
idl inapahsenpeni OS ee + ce 


OLY-SULF DEF. 


t MOLY-Sulfide is a Climax brand name 








| | | 
Note: Temperatures were taken at the drilled end of the wort | 
tic eee | Re. 4 


0 1 2 3 
TIME - HOURS 





Timken endurance test clearly shows how MoS, functions 
when added to a base grease. With base grease alonc, the 
specimen seized in about 10 minutes. With MoS, «ded, 
lubrication was effectively sustained throughout the ‘st at 
a reduced temperature of about 100°, compared © th 4 
temperature of about 130° for the conventional E.P. »' <ase. 
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14, 19% 











Dynamic Strain Recorder, 
4-channel 
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RAPID RESPONSE— 
PERMANENT RECORD WITH 
KELVIN HUGHES 

HIGH SPEED PEN RECORDERS 


Continuous recording of phenomena with frequency components as high as 90 c.p.s. is 
possible with these instruments. Up to four traces are made on Teledeltos electrolytic 
paper, obviating the limiting effects of inking mechanism. Robust construction and in- 
sensitivity to external vibration allow recording under practical operating conditions in 
vehicles, aircraft and industrial plant. 


res ee oe oo oo a 


HIGH SPEED PEN RECORDER MARK 5, DYNAMIC STRAIN RECORDER, 4-CHANNEL 
SINGLE-CHANNEL. Pen amplitude of + 20 mm. OR SINGLE-CHANNEL, Operates with practically 
Synchronous motor giving six paper speeds. any variable-impedance pick-up unit (resistance, 
HIGH SPEED PEN RECORDER MARK 2, _ inductance or capacity type). Attenuators and 
4-CHANNEL. Pen amplitudes 7.5 mm. (This Calibrators are built-in. Up to four correlated 
model can be modified for two-channel recordings, with uniform response from 0-80 c/s 
operation—pen amplitude + 12 mm.) and sensitivity sufficient for full deflection with a 

an Operates on AC mains 50/60 c.p.s. strain of 30 micro inches per inch. The single- 
< Governed motor, with a gear channel equipment incorporates a Mark 5 pen 

box giving six paper speeds recorder and a special single-channel amplifier. 
between 0.5 and rive Amplifiers (Type 10) and Pre-Amplifiers 
16 cm./sec. (Type 3) are available for this equipment. 








e 
z 
f SPECIALISTS IN INDUSTRIAL MEASUREMENT 







KELVIN & HUGHES (INDUSTRIAL) LTD. 2 CAXTON STREET, LONDON, S.W.iI 
60-72 Kelvin Avenue, Hillington, Glasgow, S.W.2 


ed Pen Recorder \ 2, €chemial 
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high pressun 
forged ste 


Late valves 





ERMETO Gate Valves are recommended {iy \ we 
use with a wide variety of fluids at pressures up 
2,000 p.s.i. They are fitted with ERMETO Hig 
Pressure Joint end connections to suit N.B. px 
sizes from 4” to 14’. 
Particulars of full technical details and 

prices gladly sent on request. 


a aet) | vatves AND coupuing 


ERMETO CORPORATION LTD.; BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERK 
Telephone: Maidenhead 2271/4. Bt ths | 


BRITISH 























WELDING and CASTINGS 





for 


mo is the 
ind to ru 
ndation 

hold 


ft Interv; 
WIDES 


capacit 


for hea 





A welded gear wheel for a turbo generator set. 


Welded fabrications of all types including the welding of aluminium 
alloys by Argonarc process, both for Marine and Industrial 


applications, are carried out at our Woolston Works. 


In addition our foundries can supply castings ranging from the 
small mechanically produced types to those large enough to call for 
Casting in gunmetal of a condenser door. the individual craftsmanship of a skilled moulder. 






Particulars of these facilities can be obtained from :— 


JOHN |. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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ROUND THE WORLD WITH Sie NEVADA 





INGS 


, BERKS ’ ; 
i this famous gambling casino by the shores of Lake Tahoe, 


the California-Nevada State Line, no chances are taken 
where water supply is concerned. Four six-inch Sumo 
mersible pumps have been installed, with a total capacity 


of 32,000 gallons an hour against a head of 100 feet. 


GREATEST SAVING. 

bos the simplest pump both to in- 
nd torun, Lower it--and leave it! 
indations Or purnmphouse, no noise, 
pebold shafting, and maintenance 


t mtervals of many years. 

WIDEST RANGE— 

Capacities run from 200 to 60.000 
» for heads from 90 to over 800 feet. 


agents in all parts of the world are 


THE TOUGHEST MARKET. 


help you choose the exact pump 
Last year over one million dollars’ worth 


of Sumo pumps were sold in the highly 
um competitive U.S. market. Here a con- 
a signment is being loaded into the Queen 


Wi, 4 Uy Marv at Southampton Docks. 


PUMPS LTD 


A subsidiary of Stone-Chance Lid. Makers of Austinlite switches 





SS 


& 
oe 
- 
SS 


and switchgear and Stone-Chance lighthouses }. 











28 ST. JAMES’S SQUARE, S.W.1. 


Ss 


SN ’ IN 


SS 


TEL: TRAFALGAR 1954. 





oO 
yd 


S 








THE ENGINEER 


31 








Capacity Available 


CAPSTAN LATHES 
CENTRE LATHES 
DRILLING 

CYLINDRICAL GRINDING 
HORIZONTAL MILLING 
VERTICAL MILLING 
ASSEMBLY 


MACHINING IN ALL FERROUS 
AND NON-FERROUS METALS AND 
IN NYLON, EBONITE AND MOST 
OTHER NON-METALLIC MATERIALS 


W. D. 


HORNE 


&co.,.To 
WOODBRIDGE HOUSE, AYLESBURY STREET, 
LONDON, €E.C.1}. 


TELEPHONE: CLERKENWELL 6668, 6980 
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AXIAL FLOW 


| NOW STANDARDISING 


@ High Efficiency Aerofoil Blade: 


- sao Westminster Airways Servicing Ltd 


@ Competitive Prices 
Send your enquiries NOW! GOSPORT, HANTS. 


FREER FANS LTD. Perth Coe eee 


FLEET MILL, FLEET, HANTS. Phone: /48/ 


ELTRON com LTD. 


Strathmore Rd. Croydon. Tel: THO 1861 
Manufacturers of: 


HEATING ELEMENTS 
for AIR, OIL and WATER 


Made to customers’ drawings and specifications 


oor a 











-_ 





} 
- a 


The “MYFORD” M.G. 12 
CYLINDRICAL GRINDING MACHINE 


A relatively low-priced machine, capable of accur- 
ately grinding small workpieces, where actual 
gr inding times are short, and automatic movement 
to table and wheelhead cannot be fully exploited. 





Since 1951, when they installed their first ‘* 70°" Junior Lathe, Westminster Airways Servicing 
Ltd., have steadily added to their W & M line. Today, they have five ‘‘70’’ Junior Lathes 
and two ‘*85"’ Senior Lathes, all employed ‘‘ with complete satisfaction ’’ on intricate high 
precision Aircraft Prototype and Tool Work. 

In work of this kind, which demands such high standards of accuracy and reliability, ‘‘ complete 
satisfaction "’ is always the aim of W & M. 


WOODHOUSE & MITCHELL 


WAKEFIELD ROAD - BRIGHOUSE - YORKS 


PHONE: BRIGHOUSE 627 (3 LINES) — GRAMS: ‘WOODHOUSE BRIGHOUSE’ 


Full details from 
F. W. KUBACH, LTD. 


12 Sylvan Road, London, S.E.19 
LiVingstone 3311/2 Telex No.: 2-3375 
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th re ) GAUGES ARE AVAILABLE IN THE FOLLOWING 
use of electrical wire resistance strain gauges has now 
: Ss has A) D b ssistance 50 Q to 2000 @ 

been accepted by engineers as one of the most important sea po wee epi a = 

means of investigating stresses and strains in all types of  (B) Araldite bonded, wire wound on Araldite backing. Maximus 
structures and machines. 80°C. Resistance 50 Q and 100 2. 

H he electrical resistance strain gauge consists of a grid of (C) Bakelite bonded, wire wound. High temperature 20°C. 

ine wire bonded to a paper or Araldite membrane which (BD) Foil gauges, linear types, resistance 55 Q 
can be cemented to the surface under investigation ’ ‘ailab meet 
Connections are taken fi he gi ie stews cree a eee 2 oe 
Seanestion en from the gauge to apparatus ments, and a wide range of measuring instruments can be S08 me 
esigned to give reliable and quick readings of the strain or recording static strains. Write for lists 210 and 
being measured. particulars of all the above gauges and associated 


Foil type strain gauges now available from stock. 


ages S==eno- 





H. TINSLEY & CO. LTD. - Werndee Hall - South Norwood - lo™ 


Telephone: ADDiscombe 6046 -7-8 
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bod of a Oft. dia. Autoclave, 






m on the Harvey “ Rotar- 






ss” from a stainless steel 










fin. thick. Designed 


aworking pressure of 500 






$q. iD. 





KEYNOTES OF 
















FABRICATION 


& CO. (LONDON) LTD. Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines) 





A. HARVEY 
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— SHELVING y Eleetritica / 


72 in. HIGH 
34 in. WIDE ; . r | \ | 
12 in. DEEP 4 


®@ Brand new—Manufactured 
in our own works. 





@ Shelves adjustable every 
inch. 


@ Heavy gauge shelves will 
carry 400 Ibs. each 





@ Stove enamelled bronze 
green. 





@ 6 shelves per bay—Extra 
shelves 8 - each. 


@ Quantity discounts. 


Delivered free £3 15s. 
Ready for erection. = 


N. a BROWN LTD. ALL OTHER SIZES avail- 


able at equally keen prices 


Green Lane Steelworks 


HEYWOOD - LANCS  tetephone: 


Heywood 69018 (3 lines) 
—the manufacturers ! 








One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 


THE RMOMETERS for which Bullers have supplied insulators and fittings 
| during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction’'Company Limited 








SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor mail) 
Argentine Railways (conductor rail) 
: Brazilian Railways (overhead) 
MERCURY-IN-STEEL Bolivian & Chilean Railways (conductor rail) 
AND VAPOUR a Indian Railways (overhead) 
THERMOMETERS New South Wales Railways (overhead) 
Mercury-in-Steel indicating thermo- Polish State Railways (overhead) 
meters are made with 4”, 6”, 8” or 10° dials South African Railways (overhead) 
with ranges between 20°F and 1,200°F Victorian State Railways (agp) 
Available with rigid stem for local ras 
mounting, or in surface or flush . 
mounting cases for distance indi- 
cation. Bulbs, pockets and capilliary See our exhibit at the 
coverings are made to suit all ELECTRICAL ENGINEERS 
purposes. Vapour thermometers EXHIBITION 
with 3”, 4” or 6” dials are made Stand No. WS 
with ranges up to 500°F. / 


BULLERS LEMITED 
MILTON + STOKE-ON-TRENT - STAFFS 


Phone : Stoke-on-Trent 54321 (5 lines) 


BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER G Cable. 
° a ak. r 7 - Trent 
London: Regency House, 1-4 Warwick St., W.1. Tel.: GERrard 4822-3 enna sichactiadatceauadaiias 
Ironworks: TIPTON, STAFFS. Phone: Tipton 169! 


Grams: Pyrometer, Piccy, London. Glasgow: 62 Robertson St., C.2. 
Boadon Office: 6 LAURENCE POUNTNEY HILL, E.C.4 Phone MANsion How 
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Save 


hours in your Drawing Office, Workshop, Estimating 
Department, etc., by using 


MARO SLIDE RULES 


Here are a few of our models :— 




















dreds of work og 


ODEL W.2. Electrical Arc Welding 





Scales giving inti- 
. of welding rods use tand 











rrentconsumption 
yrding to size, type and 
iength of elds. 
as _ illustrated 
iculars relating to fillet 








putt-welds, 7/- post free 








FL & IRON TUBE WEIGHT CALCULATOR & PRICE CALCULATOR 
puA-STEEL PRICE 15/6 POST FREE 


4ykt— WEIGHT CALCULATOR FOR NON-FERROUS METAL TUBES & PRICE 
CALCULATOR PRICE 15/6 POST FREE 





ODEL $3. BSW/BSF 


Bolts and Nuts 
i particulars of B.S.W. and 
ic F bolts and nuts. Drill sizes 
tapping and clearing. Also 
of screw heads and square 


d set-screws. 
5/3 post free 











NOW AVAILABLE CIVIL ENGINEERING SLIDE RULE— 
NEW | SIDE BENDING CALCULATIONS OF REINFORCED CONCRETE. 
SIDE 2—HYDRAULICS. 





FREE GIFT WITH EVERY ORDER OF SIX OR MORE OMARO TECHNICAL 
CHARTS OR KOSINE SLIDE RULES, WE SUPPLY FREE OF 

A COMPLIMENTARY COPY OF OUR COCKTAIL SLIDE RULE (USUAL PRICE 

j WITH 300 SELECTED RECIPES. 

i APPLY FOR YOUR FREE COPY WHEN SENDING YOUR ORDER FOR TECHNICAL 

TS AND SLIDE RULES, 


Lists of other models on application 
OSINE LTD., 104 HIGH HOLBORN, LONDON, W.C.1 
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Facing Competition ? 


What good is a fine product unless the right people 
know about it? Your prospective customers must 

be told what you are doing, and in the right way. 

If you advertise to industry you would be well advised 
to consult Rowlinson-Broughton — they specialise in 
putting the facts before purchasers of technical products. 


Everything appertaining to your firm’s publicity 

is undertaken in the best and most economical manner. 
You are saved time, which can well be spent on 
concentrating on other problems, and are assured 

that your advertising is in the hands of men who 

know both advertising and its impact on industry. 


’ ROWLINSON - BROUGHTON 


Specialists in Industrial Publicity 


ROYAL BUILDINGS * 2 MOSLEY STREET » MANCHESTER 2 « Tel: CENtral 7816 ( 3 lines ) 
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ed: Model with front roller-quard rem 7 










ner, Faster and Quieter Milling 
with the Linatex Ball Mill 


Linatex Ball Mills owe their models. Full details in the 
unique working efficiency to _Linatex Ball Mill brochure— 
drum walls of solid Linatex _ sent free on request. 

—95°%% pure natural rubber 


—which defies abrasive and 
corrosive action. Consider these advantages: 


2 : ee 
It ri ines ae poet . 4 Quicker grinding time and a fine 
perimenta results obDtaine particle. 


in pilot plant equipped with A, metal exposed internally. 
this Linatex Laboratory yy, ,is¢ of contamination. 
model can be reproduced gj, types available to suit 


accurately on the production gifferent production require- 
line by usingthelarger works’ ments. 


Our Resident Engineer for your area is always ready to dis- 
cuss, and help solve, your Ball Milling problems. 


95% PURE NATURAL RUBBER 
A = BALL MILL 
WITH LONGER LIFE 


WILKINSON RUBBER LINATEX LIMITED 
CAMBERLEY SURREY. Phone: Camberley 1595 ama 












rs rHE ENGINEER et 





THE FINEST RANGE OF SMALL HORSE POWER MOTORS ||FOR DRAWINGS, LAY.OUTS 
UR COPIES. 
FOR ANY INSTALLATION — 


Gadd 
“« DERWENT ”” OLOUR 
with the i COLOUR PENCILS phe easiest way 


A PRODUCT OF 
THE CUMBERLAND PENCIL CO., LTD. 


® ip? - 
0 fl pe . p | p C 7 ; All the 72 shades are manufactured under scientific gum LU} 
control to meet exacting requirements. Many of these B/\iAa * 
shades are identical to the various B.S. specifications. 0 


1 /|| 
Can we help with your colour matching problems at r if! Hi 


od ; the drawing board stage? 
Searbox... 


STOCKED BY ALL LEADING DRAWING OFFICE STATIONERS 
DROP A P.C. FOR SAMPLE PENCIL TO 


BRITISH PENS LTD. cerr.c, 
TYPE H.D. BEARWOOD- ROAD, BIRMINGHAM 41. 


geared motors Always 


% strong, stiff, a box casting always depen dable 
properly in line 

with no possible oil leaks through | 4-©-0r D.C-NECO motors The Dainite technical staff 
: of all fixed or variable speed 
joints , 

types, made in the same 

factory as the gearbox, 

allow competitive prices 

and speedy delivery. 











welcome problems of rubber 
mouldings, and apply over 60 
years’ experience in design 
and manufacture. Inspection 


%* gears transmit 200 Ib. ft. at 26 
r.p.m. up to 480 r.p.m 


%& or 100 Ib. ft. between 0°66 r.p.m. 


and 22 r.p.m. organisation fully A.I.D. and 


% foot or flange mounting | A.R.B. approved. a I R R E 7 
| 
NECO GEARED MOTORS LIMITED ye 3 THE Es a 
@ non-ring firm % , pe 
> OLD TOWN LONDON -: swe HARBORO’ RUBBER CO. LTD., | 
Rae Ante SUBSIDIARY OF NORMAND ELECTRICAL CO. LTD Market Harborough, Leics. - | F 




















Telephone : MACautey 27114 ore Phone: 2274/5/6 








Now. more than ever, engiot 
recognize the superior efficient 
of Bellows Type Expansion Jot 
supplied by Teddington for 
pipe-work. 

Teddington Industrial Bellows 
butt-welded from highly-finishal 
cold rolled stainless steel shee 
are specially designed and mcg 
stand up to exacting temperilit 
and pressure requirements. [™! 
convolutions allow expansiol 
and contraction under extrem 
conditions. 

Wherever pipe-work is subjct 
to vibration and movement it 
direction, a Teddington Bellow 
with a suitable end-fitting Wl 
solve the problem. 


Write for our descriptive brochure, A.33 
or discuss your problem with our engineers. 





<n tntt oA 


sittin, 


hliiddddiddidn DEDDINGT Ofer BELLOWS 


Teddington Aircraft Controls Led,, Industrial Bellows Division, Ammanford, Carmarthenshire... . Telephone : 
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X-RAYED IN 4 MINUTES 
NE exposure! 


SUBJECT: Circumferential weld in 
‘” thick steel pressure vessel. 


TECHNIQUE: 160 kVp 5 mA, 
f.f.d. 30’, Crystallex film; no screens. 


SENSITIVITY: 1%. 





3.15 p.m. Equipment on site. 

3.28 p.m. Equipment set up. 

3.30 p.m. Exposure begun. 

3.34 p.m. Exposure ended. 

3.40 p.m. Equipment ready to move. 
3.45 p.m. Films being processed. 
4.00 p.m. Films ready for scrutiny. 


“Be MARCONI Transportable X-Ray Equipment 


FABLE OF OUTPUTS UP TO 175kVp AND 12mA 


(a comprehensive range of inserts is available) 


Only Marconi offers all these advantages 


Tre . q 
| marchangeat le inserts for the new 360 4. Mains input, 100 to 440 volts 50 c/s with full 
iaeuaans technique orthe conyentional protection and safety devices. 
“1. Transformers tested to B.S. Specifi- ; 
0% ensuriny overload safety margins. construction. 


Sm — . 
allest possible focal spots. 6. British made and guaranteed for one year. 


'y We send you a descriptive leaflet (AJ16) and sample radiographs ? 


ARCONI (cr 


MARC 
Tel et * RUMENTS LTD. London and the South : Marconi House, Strand, London, W.C.2. 
ent ~ den 1234, Midlands : Marconi House, 24, The Parade, Leamington Spa. Tel. 1408. 


5. Moisture proof, dustproof and shockproof 


t 


North : 30, Albion Street, Kingston-upon-Hull. Tel: Hull Central 16347. 
Head Office and Works : St. Albans, Hertfordshire. Tel : St. Albans 56161. 
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Biteszs ine: AGAIN << Ove 


. is proving industry’s most versatile ducting. Light, 
Tough, Flexible, Retractable, Spiratube can be installed quickly 
and easily. It won’t kink or buckle and can take 180° bends with 
ease. Economical too, because it can be dismantled and used 
many times. For fumes, dust, light materials, abrasives and } 
scores of other applications SPIRATUBE is a standard specifi- ‘ 
cation. Clip this advertisement, pin it to your letterhead and send rx so ie os 


it to us. By return you will receive a fully illustrated brochure 


which tells you what Spiratube will do. ay ff 
te ae 














Courtaulds 9 a 





SPIRATUBE GEC 


FLEXIBLE DUCTING LIMITED 
103 SHUNA STREET, MARYHILL, GLASGOW. NW 


Telephone: MARyhill_ 3729. Telegrams: FLEXIDUCT, GLASGOW. NW, 
An associate company of George Maclellan & Co. Ltd., Established 1870. 


HIGHLY ACCURAT 
NON-CONTACT 
THICKNESS GAUGI 


for any type 
of metal strip 











The running-contact type of thickness gauge, wit! 
‘bounce’, ‘wear’ and ‘marking’ of — 
doubtedly a thing of the past. Today, the 
‘Atomat’ Nucleonic Thickness Gauge p 
highly accurate and immediate nnamalil 
wide range of metals without touching the m 
in any way. Users find that the information % 

by an ‘Atomat”’ is extremely reliable regres 
rolling speed. From aluminium to brass, zine @ 
Baldwin have wide experience of gauging P 

in the metal-rolling industry and a Techni 
visory Service is freely available without chat 
obligation. Why not write now for your oom 
Brochure S-124 which gives complete, om 
information on the versatile ‘Atomat 1/2 
Gauge ? 


Photo by courtesy of Richard, Thomas and Baldwins Ltd 


The Baldwin ‘ Atomat’ Thickness Gauge which utilises a radioactive L UN en! 
isotope to determine accurately (+ 1°%) the thickness of a wide range Scte n if oe 


of metals during the rolling stage 


ONE OF THE HARPER GROUP peg mn 
BALDWIN INSTRUMENT COMPANY LIMITED - DARTFORD : KENT OAaTr 








ae 
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Rustless, resistant to corrosion and stronger 
ind tougher than mild steel, these castings 
are supplied in normal grade, and “H” 
5” grades, with slight modifications to suit 





ir applications. 


pid 


GREAT RESISTANCE TO WEAR AND ABRASION 


. \Y 
Ww. 





HIGH STRENGTH AT ELEVATED TEMPERATURES -, 
AS 
HEAT RESISTING \ 


sll be pleased to assist on your corrosion problems 


ROMPT DELIVERIES octialidld tn thee Catling 
»MHARLES CARR LTD off NON-FERROVE wtlalé 


orating THE NON-FERREOUS CASTING CO. (B’HAM) LTD. 
LANE, SMETHWICK 40 B’HAM. SMETHWICK 1231/23. LONDON OFFICE: 19, GT. WINCHESTER STREET, E.C.2. LONDON WALL 4714/5 


ANNAN DOW Aaww WAG 








arge Lathes son os. 


for All Purposes roms 


MZ». 2 — | i ROLL GRINDERS. 
ra a= HORIZONTAL BORERS. 


43/68 in. CENTRES BREAK LATHE 
by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 


CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT -. ENG. 
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British kedevek 


Specialists 1n complete design and manufacture of all types of standard 
and special purpose resistance welding equipment from | KVA to 
1500 KVA or greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in the automobile, 


aircraft, steel, drum and wire industries and all branches of engineering. 


@ Special Purpose Jigs and Fixtures. Rees tees ee 
Automatic Projection 
Welding Equipment for 


@ Press Tools and Dies. high speed production of 


motor car components 

Bushes and weld nuts are 
fed from hoppers and 
automatically located and 


e Electronic Controls. welded in pressing 
@ Tube Mills. 


@ Cycle Rim Forming and Welding Equipment. 


' BRITISH FEDERAL WELDER & MACHINE CO. If 
LEADERS IN RESISTANCE WELDING | CASTLE MILL WORKS, DUDLEY, wonrcs. 
TELEPHONE DUDLEY 3114 


WHERE THERE'S A RUGGED JOB... 4\ If youre In a ae)(:) 


THERE’S EVERY REASON FOR ie’ for water- install a 
Beresford 
} submersible pump.. 


..the sdea/ borehole pump 















































There's no better means of raising 
water from a well or borehole. The 


SINTERED METAL | Je E 3 Beresford Submersible Pump a P 
: d, well-mad capable 
FRICTION MATERIALS ee en eee 


long service, requiring little or no 
pitiecter : — attention and it needs no pumphous 
ORNATE SHNOTINERS iq : 2 ; cannot be heard and is installed out 
FRICTIONAL STABILITY ; : 3 of harm’s way. if you want to 7 
water —for a house or a town~@ = 
it with a submersible pump— but 
remember that the Beresford is 
best in the long run. May we send i 
you copy of leaflet PG310? Fe 

















































































































LONG WORKING LIFE 
RAPID HEAT DISSIPATION 


BPP 


Re 


eee ee ee eeweee 
On OOOO 

OO 

I 


jan 
,e 3 A BERESFORD 
SINTERED PRODUCTS LTD. RS C3) } 1, submer sible 


Sutton-in-Ashfield, Notes © Pur PS 
Sole Distribuos: SMALL & PARKES LTD em 
HENDHAM VALE WORKS - MANCHESTER 9 - COLLYHURST 251/ James Beresford & Son Limited, 


London Office: 76 Victoria Street, S.W.1 : ViCtoria 1845/6 Kites Green, Birmingham 33. Teleplvone : STE 
and at London, Glasgow, Manchester, Leeds 


Manufactured by: 
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Are these hands helping you? 


rch 14, 1958 


VALOCK 


FLOORING. 
a rgy 


Where strength and the passage of 
maximum light and ventilation 























is required... 
.- OVALOCK is the ideal flooring 


The design of “* OVALOCK ” ensures that 
loads, either concentrated or distributed, 
can be carried with an ample factor of 
safety, and what is more, it can be cut and 
worked around obstacles without losing any 
of these advantages 

A positive non-slip surface is assured 
by the traverse members being just proud 
of the longitudinal members and the right 
angle construction thus formed makes dirt 
collection impossible. Over 100,000 square 








feet of *“ OVALOCK” flooring has alread) Chemists on our staff make sure that the P.J. finishing paints 
— the Portishead Generating you use are ahead of competition, Pinchin Johnson maintain 
The fully qualified drawing office staff at Gardiner of a separate laboratory where customers’ requirements are studied 
Bristol will be pleased to answer any questions on and formulations evolved to meet them. Your P.J. Repre- 





design and installation — prompt attention is assured 
and full details will be sent on request. 


the country’s most advanced paint research centre an effective 
annexe to your factory. 

Spf fh, You can rely on 

, - PINCHIN JOHNSON 


for Paint and Service 


73 (> A R D I N 3 R PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalaar 5600 
BELFAST BIRMINGHAM BOOTLE BRIGHTON BRISTOL GLASGOW 
LEEDS MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 





sentative, himself a trained technician, is the link that makes 













0. in 





&c Midland Works, Willway Street, St. Philip's, Bristol 2, and 8 Williom IV Street, Strand, London W.C.2 
Mew.tie 
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Steel Sheets 


HOT ROLLED STRIP MILL SHEETS. 
HOT ROLLED STRIP MILL PICKLED & OILED SHEETS. 
COLD REDUCED BRIGHT STEEL SHEETS, OILED, IN 







. GENERAL PURPOSE AND FULL FINISH GRADES, 
—_ IN DRAWING AND EXTRA DEEP DRAWING QUALITY. 
re SHEARING CAPACITY UP TO 3” THICK 










OmPpany of 
ow - Way 





ACCREDITED 


aot "STOCKISTS I LTD 












NEACHELLS LANE—WILLENHALL STAFFS Telephone: WOLVERHAMPTON 32371 
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TYPE 11 P TYPE 11 P/B TYPE 23 P TYPE 12 P TYPE 13 


The standard 
rotary shaft seal. 
Gives perfect sealing 
at high speeds and 
for long periods, 
with minimum 

! frictional loss. 


An external 
seal used when 
fitting conditions 


Similar to . 
12P but win 
Outa Spring 


As type I! P 
but with the 
casing covered 
with rubber. 
Interchangeable 
with metal 
case seals. 


A rotary shaft 
seal used to 


revent the separate two 
f different the secong), 


use of II P | | which 
or I! P/B seals. * fluids. 1} dda tine 








TYPE 31 P TYPE 3) 


lid / 0 N E E R 0 / L SE A L $ fos prs ng eal 


or dust excluder E Chiefly on re 


0-RINGS AND HYDRAULIC PACKINGS i tags =r 


shafts. 


a Valve stem 
Packing. No 


: 
g fitted in sp 
E 
% 





Every fluid sealing application comes within the 
halnaineirnauiebiaae Pioneer range. Write NOW for the 
seal for reciprocating PIONEER OILSEAL LITERATURE. 


and static applications 

over a wide range of The PIONEER man is trained to solve your 
temperatures and 
pressures. All British 
Standard sizes in stock 


NU-LIP RINGS O-RINGS 
A special section 
ring which cannot 
twist. Superior to 
the O-ring for 

low and medium 
pressure non-static 
applications 


sealing problems on the spot. Call him in now 


A DIVISION OF J. H. FENNER & CO. LTD. 
Factory and Head Office: Cottontree Works, Colne, Lancs. Tel. Wycoller 41! |! 


i 
8 
2 
i 
‘ 
% 
3 
3 
3 
i 
q 
i 





é 


a path 


Where the wheels of indus! 


run smoothly, silently and efficient! 
there are gears ) 


Ss. E. OPPERMAN LIMITE@ 


BOREHAM WOOD, HERTFORDSHIRE. ELStree 2! 


T 
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Where can you buy 


PE 13) 


lar ton 


but With 
a Spring 
Second r) 
ch Serv 
Cust ayy 


for 





a F 4 gallon of oil for a penny? That's about what it costs if you use a 
F Siream-Line filter. For Stream-Line filters not only reclaim valuable used 

enabling you to use it over and over again, but radically reduce the 

requency of oil changes, and even more important, mean minimum 

S engine wear and cleaner engines at periodic inspections. Over 50,000 

F users have proved that Stream-Line filters can repay their cost within a 
y months, and save money year after year. If you use diesel engines 
\ou should know about Stream-Line. Our engineers will be pleased to 
discuss your filtration problems at any time. 










BeBe iaaiaidinm make oil lubricate longer 





No robbery 


The exchange in this case is heat exchange, 
and the photograph shows a characteristic example 
of our pipework fabrication. 

Material stocks, fabrication and erection 

Sti facilities are at your service. 

We invite you to consult our advisory engineers 


ON special problems, 


'IMMONS & HAWKER LTD 

















CROSTH WAITE FURNACES 

SCRIVEN MACHINE TOOLS LTD 
York Street Ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, $.W.!. Tel.: Abbey 2966 








ALLOTT BROS., 
and 
LEIGH LTD. 








EAM-LINE FILTERS LTD-INGATE PLACE -LONDON :- S.W.8 
er of the VOKES Group Telephone: MACaulay 1011 


THDOWN WORKS + POINT PLEASANT © LONDON, S.W.18 





ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: 
| ROTHERHAM 4115-6 | CHIMNEYS, ROTHERHAM 
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45 cubic metre Pressure Vessel made for I.C.1. Billingham 
Division. Length 30 feet. Diameter Io feet Fabricated 
from ‘Kynal’ M35 1 aluminium alloy 3” thick. One end 
dished and a rolled body cone and skirt, argon arc welded 


throughout 


MARSTON EXCELSIOR in the Service of Industry 


Marston’s have unrivalled experience in the fabrication 


hh alloys—of all shapes and sizes. 
ot ight alloy P : fh Oil Tank of 2500 gallon cary 
Their products have earned a reputation for efficiency chey, mead hab etinad 
and reliability that is world-wide. Division. Length 14 fe 
, — Diameter 7 feet. Fabrica 

% Light Alloy Fabrication 3 from ‘Kynal’ P3 aluminur 


AUT 


%* Specialised Engineering Assemblies alloy 3” thick with dite 


Tubular Heat Exchangers 
ends anda rolled plate bod 


§ pass cross/contra type made for I.C.I. Billingham * Laminated Plastic Components 
Division. Length 18} feet. Diam. 233” inside. Header tanks si ‘ Argon arc welded dna 


are aluminium castings of B.S. 1490 LM.20 alloy §” thick. * Flexible Tanks / out, Tamia tite 
a . ‘ TUS{and 


Body rolled and welded from PA.19 aluminium alloy : : 
plate | hick Tested to 75 p.s.i. %* Radiators and Heat Exchangers 18 foot head of water 


MARSTON EXGELSIOR LID  conosouses, worvesnsmero. ret rorthouses 386% 


(A subsidiary company of Imperial Chemical Industries Ltd.) 








WHENEVER . 

HIGH TONNAGE ™%,/, 
LOADS 

ARE REQUIRED... 


a 





SMETHWICK: BIRMINGH! 
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ry ROOMWADE” Rotary hr Compressors SAVE MONEY 


CHE PER & SIMPLER TO MAINTAIN - LIGHTER IN WEIGHT 
and SMALLER IN SIZE - LOWER FUEL CONSUMPTION 


The Rotary Compressor range includes models having 
outputs from 120-630 cu. ft. F.A.D. 


CB268 Rock Drill 





BROOMWADE. “© SRITISH MADE 
/| 

e ¥ 
“BROOMWADE” pneumatic tools 
are most efficient and reliable. 
THEY WILL QUICKLY RE- 
PAY THEIR INITIAL COST. 


A large well-designed range is 
available for most duties. 


*“BROOMWADSE”’’ 


Air Compressors & Pneumatic Tools 


YOUR BEST INVESTMENT 












P.0. BOX No. 7, HIGH WYCOMBE, ENGLAND Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe, Telex 


492.SK 
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conveyed 
safely 


To convey safely care has to be taken; and with conveyor 
belting the right point at which care should be taken is 
at the design, development and manufacturing stages. 
After that it should take care of itself, the people who 
work with it and the load it carries. The unique research 
and manufacturing facilities of Rubber Improvement Ltd. 
make certain that Leonex P.V.C. Multiply Conveyor 
Belting is produced with such great care that long life, 
dependability and safety are ensured. 


i 
LEONEX “ Green for Safety * P.V.C. Con- 
veyor Belting, standard quality (32 oz. duck) 
and super impact resistant quality (42 oz. L ca © | p= X 
duck) 
RILON “Green for Safety” flexible and 
high tensile belting, incorporating high ten- 
acity rayon. reen r C 


LEONEX and RILON incorporate speciai 
abrasion and tear resistant covers P.V.C. MULTIPLY ANTI-STATIC FIRE-RESISTANT 


CONVEYOR BELTING 


RUBBER IMPROVEMENT LIMITED 
Rilex Works - Wellingborough - Northants - Tel: Wellingborough 2218 
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In the past, 
and forging 
and engine ¢ 
orld’s greatest shipsmag 
. ™ n ix val u 


‘l@ Darlington Forge Ltd 


je —i—(“‘“‘i‘<‘ ir 
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ENGINEERING WITH A BACKGR JUND 


We | 
N VE \ P aay) Pine. 
\ ower Station Plan 
In developing power station auxiliary plant i 

match the advances in high efficiency turbo. 

alternators and boilers, Vickers-Armstrong 

can draw on an outstanding background of 

engineering achievement. History-making 

aircraft like the Viscount and Valiant, 

fast ocean liners such as the 29,000-ton 

‘Orsova’... these are headline news. Ye 

in their own fields, hundreds of other 

products of Vickers-Armstrongs are equal) 

important. Whether complex or simple, each 

shares the same background of outstanding 


design and sound construction: each solves 
critical engineering problems. 


Power station plant designed and construct 
by Vickers-Armstrongs is noted for its efficient 
and dependability. The range of equipmel 
includes condensers, feed heaters, de-aereato", 
evaporating plant and circulating water pum 
In the last few years, the contracts received 0! 
the company for this type of plant from 
Central Electricity Authority and from overs 
organisations involve power stations whost 
total output is nearly 3,000,000 kW. 


VICKERS-ARMSTRONGS LI MITE! 


UILDERS) LT 
| NEERS) LT 
crAFT) LT? 
London * su 


VICKERS-ARMSTRONGS (SHI! 
VICKERS-ARMSTRONGS (E° 
VICKERS-ARMSTRONGS (A 
Vickers House * Broadway 
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x0 [| MACHINING 


Kearns ‘S’ type fitted with depth control, 
snout boring light alloy casting at 
D. Napier & Son Limited. 


OPERATIONS 


Snout and Line Boring— Automatic Surfacing 
— Face Milling — Turning — Drilling 
.. all at one setting 


| ( { } l I Send for Catalogue NS 
ONL 















STON 
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3 TYPE 


PE 
BORING MACHINE 


ERS) LTD: 
oe — almost a workshop in itself 
Ft) LT? 


n+ sil 





1. W. KEARNS & CO LIMITED BROADHEATH Near MANCHESTER 


KSG2 
F 
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METROVICK 
Electrodes 





This illustration of the low pressure casing for one of the 100 MW Metro- 
politan-Vickers steam turbines at Castle Donington—the largest thermal power 
station in Europe—is yet another example of the skill of the fabricator. 

The physical size of these turbines is relatively small for the output, but 

as fabrications they still come within the realm of giants. 

Metrovick electrodes are used exclusively. 

The casing comprises two fabrications, the top cover weighs 9 tons and the 
bottom section 29 tons. Both sections were constructed in mild steel from 1 
and 14 inches thick plate, bars up to 3 inches thick, and a 12 inch thick forging 
which forms part of the bearing housing. 

However large or small the fabrication there is a suitable Metrovick electrode. Use 
them for your next welding job. Details of the complete range are given im 
publication SP7787/2. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17 


An A.E.I. Company 


Use Metrovick Electrodes 
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Builders 


The Metrovick range of electrodes includes 


EH .SYLVICK . SPEEDIVICK . UNIVICK . EXELVICK 
MINIVICK. TENSIVICK . NICHROVICK . PYROVICK 
CORVICK . CASTIVICK . P250. MOLVICK . LOCREEP 
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| Without a doubt— 
| specify Mitchell 
| 

| 

| 

| 

| 

| 

| 


Maximum output, trouble-free operation, 
low maintenance and upkeep costs, 

reduction in floor space, shorter drying 

period—all these benefits result from 

the installation of our dryers. In addition 

to the rotary Dryer illustrated, the 

Mitchell organisation supplies a wide 

range of industrial drying equipment, 

including drying stoves, steam drum 

dryers, conveyor type dryers, metal 

finishing ovens and many others for the 

process industries. “Our technical staff 

will be very pleased to assist you with 

your own particular drying problems.” Reve y Dryer * Sor Posash 8 dia. = 60 long. 


aw 


R HOUSE, 37, PETER ST, MANO 
1. A. CITCHELL LIMITED te ev cladens tainned 





- 





In fact, I do nothing else. I’m an expert. I’m needed around your works 
You might think *What do I want a concrete mixer for’, but ask your 
maintenance men. They'll bless the day you decided to spend £88 to 
lighten their labours and helped them to do a lot more in the same ™ 
time. I can keep three men busy barrowing and laying and ; ' —_ <= 
all those odd concreting and plastering jobs will get done with a ’ i Mixed capacity )¢ 


Driven by & 
‘double-shovel’. I can save you my cost in 1 hip. petrol 
' electric motor. 
no time at all and ease the lives of ; wheels 8.) 
matic tyres £%. 
brakes for fas 
£115. | 


convinced write for publication M.! j livery on 
chase oF 


all concerned. If you are not yet 


FREDERICK PARKER LIMITED, Viaduct Works, Leicester. Phones: Leicester 6253! (7 


LONDON: Stafford House, Norfolk Street, W.C.2. Depots at London, Cardiff, Sedgley (St2‘'s- 
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ESIS 


DRAFTING MACHINES 
& DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


14, 195% 


ch 


We are distributors of ARISTO slide rules of precision 


— Drawing Instruments 
of Quality 
TT 


J. W. SMITH (COVENTRY) LTD. 
Drawing Office Supplies and Equipment 


36 & 41 QUEENS ROAD, COVENTRY 


Nlustration shows ISIS drawing table Grams: “ISIS COVENTRY” Tel: COV. 62058-9 


fied with ISIS drafting machine 





For heavy castings of 


special properties DISHED & FLANGED 
* 3 VESSEL ENDS 
Aa BOILERS - LOCO 
repetition work... | “a FIREBOXES and all 
a . 4 PRESSURE VESSELS 
ARPER CASTINGS : —— . “ Riveted or Welded 


WELDED and FLANGED 
WORK A SPECIALITY 


or for small 


h of these 12 cwt. band saw wheels handles 
1hp. and the peripheral speed is in excess 
*'9000 ft. per minute! As the customer required 
*m to be »achined all over, all surfaces had 
0 be completely free from defects, hard spots 


nd cavities, : 
Richt a ——- oy Mond pt Rey eget 
ut: LOCK cover wei hing aphite Iron on ickel Licence) an 
in fini h 8 9 0z., with a fine Meehanite castings. Also Metal Pressings, BBOTT & CO. 
- machining, enamelling and other finishes (Mewiaunl 
and sub-assembly worb. 
* LIMITED 


SW, ~ 
ty a ISHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. ABBOTT BOILER WORKS 
yy, * UBION WORKS Phone: WILLENHALL 124(5 lines) Grams: HARPERS, WILLENHALL WILLENHALL NEWARK: NOTTS-ENGLAND 
oe aa 
‘op. of ‘DON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON $.W.1 Tel: TATE GALLERY 0286 


*oep 
MANCHESTER OFFICE: c/o 8. 5 Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 H643 





Telephone: Newark 34 








THE ENGINEER March 14 


BIBBY COUPLINGS 


THERMAL INSULATION BY 











aievts 











Newalls have carried out the 
thermal insulation contracts 
on many of the British Power 
Stations built since the war. 


THE WELLMAN BIBBY CO. LTD, 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, 


Telegrams: COUPLINGS, SOWEST, LONDON, Telephone: Adit’ 








GRIFFIN BRAND 


rig EL SHEETS 


Light and Heavy industry #* 
served by Griffin Brand ‘i 


CHAPELCROSS Sheets—Black, Galvanised, fe 
and Corrugated. 


We make the widest steel shee 
and have the largest gent? 
galvanising plant in Great Britt 


Metal Spraying by the most » 
to-date methods done in 
works or ‘in situ’. 





As a result of this specialised experience, 
Newalls have been successful in obtaining very 
large thermal! insulation contracts 

at Chapelcross, now being constructed under 
Britain’s Atomic Energy Development Plan. 





Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 


WASHINGTON 
CO. DURHAM 


ee 


A member of the TURNER & NEWALL ORGANISATION ‘GE ; Life 
Offices and Depots at: si i ith and McLean 


TREET 
LONDON «+ GLASGOW - MANCHESTER - BIRMINGHAM od 179 Wee ee 


NEWCASTLE UPON TYNE - BELFAST - BRISTOL & CARDIFF ge Tels CUNerel 04642. "Grams: * CIVILITY OP 


Agents and Vendors in most markets abroad 
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from the world’s widest range 
y MANUFACTURERS OF FANS FOR INDUSTRY SINCE 1883 


Ask for fully illustrated Publication 25/1 
‘*Heavy Fan Engineering ’’. It covers the large and 
heavier classes of equipment in the ‘Tornado’ range including 
CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
PRIMARY AIR FANS - GAS BOOSTERS - TURBO BLOWERS 
ite AXIAL FANS - MINE VENTILATING FANS 


Keith Blackman Ltd. wut meap ROAD, LONDON N.17 Tel: TOTtenham 4522, 


ncorporating Blackman Export Co. Ltd.) 
and 'RMINGHAM - BRISTOL - GLASGOW - LEEDS - LEICESTER - MANCHESTER - NEWCASTLE-ON-TYNE 
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BROWN-RILEY STOKERS 


One of the principal features of these 
stokers is the undisturbed fuel bed 
which permits the burning of high ash 
content low fusion temperature fuels, 
with controlled air admission. 
Progressive Combustion takes place 
from ignition at the front to complete 
combustion near or at the rear where 
the ash is discharged with a uniform 
fire. 

The Brown-Riley Stoker drive is 
hydraulically operated by a low power 
consuming and time-proven unit. 
Infinitely variable speed control from 
zero to maximum is assured. 

From many installations results show 
that efficiencies of the highest order 
are being maintained in everyday 
service and guarantees given have 
often been exceeded by satisfactory 
margins. 


JOU BROW LAND BOER 


CLYDEBANK 


WHITECROOK 


London Office: 
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WESTMINSTER, LONDON, S.¥! 
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SOMETHING NEW FOR 
TEXTILES 
mi; cording engine drive — 
Ber 4,000 have been supplied 
mills in Great Britain and 
yrope—is the most highly- 
t powell transmission 
et produced for this 
pose. Compact, completely 
ned (cover has been 
moved to show the Renold 
drive) and requiring no 
poce, it is absolutely 
‘Saver and is designed 
be equally adaptable to 
pht hand or left hand 













RENOLD Em ¢ 
moves ahead ~-<Q ] 


of any other ee 


te —— 
sransmission 










~the FIRST name in precision chain 


RENOLD CHAINS LIMITED - MANCHESTER 
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THE STEEL COMPANY 


OF WALES LIMITED 


announces a 
change of address 


AS FROM THE 3rd MARCH, 1958 
THE ADDRESS OF THE 
LONDON SALES OFFICE 
WILL BE 


——MARGAM HOUSE- | 


St. James's Square 


LONDON s.w.1 


TELEPHONE: TRAFALGAR 4300 





Telegrams: Coldrold, Piccy, London 

























q Easy, rapic mobility between sites .... power- 
‘ controllec ‘owering that allows the precise, safe 


F positioning of structural members . . . . the 





Flength of jib needed for erection work on high 
F scructures.... a chassis with 6 x 4 drive or, for JONES 
really rough going, a 6 x 6 drive—the JONES KL 

10-10 ‘Fast Travel’ Mobile Crane now offers all 
these features vital to the contractor and many 
other crane users! A Jones Crane Representative 


CRANES 


will give you details of this and other models in 





‘the famous range of reliable economical Jones Cranes. 


NY 


The comprehensive Jones range includes models with capa- A 34 & 
dties from 3 to 10 tons, and a choice of pneumatic tyred > 


and crawler chassis, and rail, fixed-base and truck mountings 


THE 


Jones cranes 





take the load! 


p Distributed in the United Kingdom by : 
GEORGE COHEN SONS & COMPANY LIMITED, 
4 Wood Lane, London, W.12. 


| Designed, Manufactured and Exported by their Associates : 
ze 4 | Steelfounders and Engineers Ltd., Letchworth, Herts. 


LOAD 





UP TO 


ols 
1Io0' 


FEET 





& 
4 
7 

: 


4 3 
o ¥ 
at E 


S\8 Fitted with 90’ jib 
4 plus 15° jury mast. / 


tx 
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Visit our Stand No. M9 
at the 
A.S.E.E. Exhibition 
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3—PHASE MAXIMUM DEMAND ALARM 


and ensure that you do not exceed your predetermined maximum demand 


& Advance warning of approaching maximum demand — steps 
can then be taken to reduce load. 
Time dial (5 min & Load reviewed every five minutes 


resettin 
8) 6 Large clear dial for easy setting of maximum demand pointer. 


Maximum 


demand pointer e@ Load pointer and time dial clearly visible. 
e 


i iain, & Substantial contacts for operating separate warning device. 
oad pointer 


Sealing device 





INDUSTRIAL & TRACTION GEA 


EPICYCLIC TYPE i 
REDUCTION GEARS | vi 


Ratios 3: 1, to 1200: 1, : 
Maximum Efficiency—mini- ae 7 
mum space: Horizontal or = a Sil r 
Vertical Mounting. a Me eh 
The most efficient method of a. =. = 4 
obtaining a low speed drive, : a 
using a high speed motor, . _— at a. 
utilizing a minimum of space. , a } a 
We can offer single or — ge 
multiple stage reductions om 
from 3 to 1, up to 1200 to 1, os 
for horizontal or vertical - 
mounting. 


Iilustratedé—MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output. 


BOSTOCGCE @ BRAMLEY ! 1 he 


SPECIALISTS IN POWER 
ODONTIC WORKS PHONE : STALYBRIDGE Saas tearanictace STALYBRIDGE 
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OWER for a famous fleet 


SIX CROSSLEY DIESELS FOR TEES TOWING COMPANY 


Messrs William Crosthwaite and Son of Middlesbrough, managers of Tees 
Towing Company Limited, have a well established reputation on the River 
Tees. The tugs of the famous Cross Line, which they own and operate, are 
responsible for handling many of the large ocean-going vessels trading to, 
and from, and built on the river. 

In order to meet the increasing demands of post-war tonnage, no less than 
six new single-screw tugs have been built or are being built. All of these 
vessels have Crossley main engines. The most powerful of these, the ‘‘Fiery 
Cross’ is powered by a Crossley ‘‘CGL” type six-cylinder Scavenge Pump 
Diesel Engine, driving through a reverse-reduction gear, developing 1,100 b.h.p. 
at 220 revolutions per minute. The remainder have similar uni-directional 
four-cylinder engines for their propulsion machinery, each of which is rated 
at 750 b.h.p. at 320 revolutions per minute. The engines already installed have 
performed to the complete satisfaction of the owners since the day they first 
Went into service, so helping to maintain the Crossley tradition of reliability 


In mar ne operation. 


(CROSSLEY ( DIESEL ENGINES 


@c4ig 


‘RS LIMITED - OPENSHAW - MANCHESTER 11 London Office: Langham House, 308 Regent St., W.1. 
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“LOW SILHOUETTE” 
AEROFOIL FAN UNIT 

with pleasing appearance and 

high efficiency. Designed specifically for ducted 
systems. Handles large air volumes. 








“VERTICAL JET” 

AEROFOIL FAN UNIT 

High Velocity discharge prevents 

re-entry of contaminated exhaust into building 
or fresh air intakes. 


Reference VjF.1132 








“EXTRA LOW SILHOUETTE” 
PROPELLER FAN UNIT 

Shown with weather cap open, automatic 
shutters (optional) to conserve heat in winter. 
Designed mainly for free intake conditions. 





Reference ELS.!149 





“FIVE-WAY DIFFUSER” 
SUPPLY UNIT 


For warm or cooling air distribution. Adjustable 
for precise air throw pattern. Available in six 
sizes. Stoved enamel finish. 


Reference FWD.! 2 


RITE FOR FURTHER DETAILS 
QUOTING ITEM REFERENCE NO. 


BROOKS VENTILATION UNITS LIN ITED 


TRAFALGAR HOUSE, GREAT NEWPORT STREET, LONDON W.C.1 - Telephone: COVent Garden 55/6 


s¥e SPECIALISTS IN FAN-POWERED ROOF EXTRACTION AND IN2UT UNI 


sl Yad 
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PRODUCT 
“Ane IN ence”? 





oil-burning installation 

stantial capital investment. 
e-Rite will help you to make it 
i more efficiently, 


longer with the minimum of 


Wr repair costs. 





technical . »resentatives 







! your ser: 







information wri 







X LIMITEL ‘LAME-RITE DIVISION) 
NISWICK Hic 8 OAD LONDON We 
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ADDITIVE 


WHAT FLAME-RITE IS 


It is a new high performance additive developed 
and blended specifically to promote constant high 
level combustion efficiency of all grades of fuel 
oil, ensuring maximum heat release from every 
gallon of fuel burned. Blended into FLAME-RITE 
are functional elements exclusive to FLAME-RITE 
developed by intensive laboratory research and 
confirmed by two years rigorous field testing. 
Basic materials have been selected for chemical 
stability, mutual compatibility and strong affinity 
for all fuel oils, ensuring a highly miscible product 
of constant performance which blends freely 
and becomes completely integrated with bulk 
stocks. 


WHAT FLAME-RITE DOES 


@ BOOSTS HEAT OUTPUT... Whatever type 
of oil-burning equipment is used the addition of 
FLAME-RITE to the fuel improves flame efficiency. 
A surface tension agent ensures complete and 
even atomization of all fuel passing through the 
burner, exposing the maximum surface area of 
fuel to the air supply, and so ensuring the hottest 
possible flame from any given amount of 
fuel. 


you burn industrial fuel oils. . . 
BOOST heat... 
DUGE consumption... with 


FLAME-RITE 


FOR EVERY GRADE OF FUEL OIL 


GASOIL«+ LIGHT + MEDIUMs* HEAVY* EXTRA HEAVY 


THE NEW HIGH EFFICIENCY OIL FUEL ADDITIVE 


@ PREVENTS CARBON BUILD-UP ... 
Carbon build-up on sprayer nozzles and burner 
cups prevents uniform mixing of air and fuel, 
causes irregular flame patterns and inefficient 
combustion as shown by sparking, streaky, or 
lopsided flames. 

FLAME-RITE combats nozzle and cup fouling by 
carbon and reduces nozzle changing and cleaning 
operations to occasional routine examinations. 


@ PREVENTS SLUDGE FORMATION ... 
FLAME-RITE has powerful anti-oxidant and dis- 
persant characteristics; sludge formation is 
prevented by the anti-oxidant: coagulation and 
precipitation of suspended matter is prevented by 
the dispersant. Storage tanks are kept free of 
sludge, intervals between filter screen cleanings 
are lengthened, and all fuel bought is maintained 
in combustible form. 


@ COMBATS CORROSION .. . Capital equip- 
ment requires protection from corrosion which 
attacks the unseen internal surfaces of fuel tanks 
and pipe lines as well as the visible outer surfaces. 
The FLAME-RITE formula includes a powerful 
corrosion inhibitor which protects the inaccessible 
interiors of storage tanks and pipe lines against 
deterioration by corrosion. 


enn artnanaence annette: an 
= 
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QUASI-ARC A.C. WELDIRs 


87-450 amps, 80 and 100 volts, single operator 
oil-cooled portable set. 
20-300 amps, 80 and 100 volts, double operator 
oil-cooled portable set. 
20-300 amps, 80 and 100 volts, single operator 
oil-cooled portable set. 
6 operator, 96 KVA, go volt multiple-arc welding 
transformer with RM.350 oil-cooled regulators 
giving 40-350 amps per operator. 
The ACP.300 with built-in power factor 
correction capacitor. 
20-200 amps, 60 and go volts, single operator 
air-cooled lightweight set. 

All sets are built in accordance with B.S.6 38 :1954 


UASI-ARC 


QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE 
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BPrays TO 


USE 
: ; ROLYTE renrcrature CEMENT 


ae 


HENEAGE STREET, 
LONDON E.1 


Bisworscatrt v321¢4 











Pyrolyte High Temperature Cement is made from Consult 


high grade chrome ore with small additions of other pete! on aga 

compounds to promote plasticity and air-setting oy hee ae LTON 
properties. It has a very high melting point (1730 C.) fr ROTARY UNIONS 
and is chemically neutral. Pyrolyte is used for (Patented) . 

jointing all types of bricks including chrome- 


magnesite, chrome, alumina firebricks, etc. 





Pyrolyte provides an excellent protective 
wash for firebrick work. Illustration 
shows a firebrick partly treated by a 
Pyrolyte wash and partly untreated. The USED ON WATER COOLED AND 
absence of slag penetration on the treated STEAM HEATED ROLLS 

surface indicates the high slag-resisting 


properties of Pyrolyte High Temperature || FELTON LIMITED 


ERAL REFRACTORIES LTD Cement. (The brick was heated to a 
temperature of 1500/1550°C.) Clapham Street, Leamington Spa, 


WARWICKSHIRE 
AX HOUSE - SHEFFIELD 10 - TELEPHONE: SHEFFIELD 31113 Write for fully descriptive literature Telephone Spo 8111/2 


EVERYTHING IN REFRACTORIES 

















BSS. LTD.  SPECIALISE IN VEE -RE 
EQUIPMENT FOR STEAM, GLOBE VALVEs 


GAS, WATER, AND AIR, | THE REGULATING 
STOP VALVES 


AND CATER FOR THE FOR pp 


NEEDS CF ENGINEERS TO 650 
TEMPER 


IN ALL —_ INDUSTRIES. TO 875 can Up 
WRITE OR PHONE Suma oa = 
YOUR NEEDS TO STEAM, Gas 

AIR, on, | 


BRITISH STEAM SPECIALTIES L™ —wicu Pressupe 


WHARF STREET LEICESTER. HOT Warep 
PHONE: LEICESTER 20885/6 
Stocks at :—-LEICESTER * LONDON ~ LIVERPOOL 
WHISTON + GLASGOW + _— BRISTOL 
MANCHESTER and NEWCASTLE-ON-TYNE 


ESSUREs Up 
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What you can’t see 


/ 
7 


——~—_ 
THE PONT DU GARD AQUEDUCT 





can hurt you 


Although invisible, ultra-violet and infra-red rays are 
definitely dangerous to welders’ eyes. Continuoys ey 

to these rays will almost certainly result in serioys eve 
trouble if completely adequate protection is not py» 
The truly sensible way to avoid this hazard is to ae 
protective glass that conforms to BS 679. In other wy; 
to use Protex or Protal . . . Chance glasses whi 

have passed the British Standards Test. 


For complete information, write for ovr detailed folder F (j: 


CHANCE 


Protex & Protal 





Dept. HS, Chance Brothers Limit-d, Glass Works, Smethwick 4, & 
LONDON OFFICE : 29/30 St. James's Sr.. London, 5. 








Wonders of the World 


Lye .T at Nimes, France, in 19 B.C., this Roman 
idge was originally part of an aqueduct 

constructed to carry water from Uzeés to Nimes. 

It is one of the noblest memorials of Roman LIFTING 

architecture and an interesting feature is that MAGNETS 

the masonry is dry-jointed. Along the topmost CHUTES 

tier runs the channel by which water was a oe ay 

conveyed, the cement lining being of lime and OVERBAND SEPARATORS 

terra-cotta. The structure is nearly 900 feet long 

and reaches a height of 160 feet. The lower E L E & T R oO Ni A G N ETS 8 1 

arches each have a span of over 60 feet and 19 

now carry a modern road. ae. Boxmag Works, Bond St., Birmingham, | * 50% 

The Wonders of the Modern World will be 

chronicled by posterity and will reveal the 


indispensable contribution of steel tubes to PERFORATED METALS 
these achievements. 


For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC, 
7 JEL $4 pe, SPECIALISTS IN ROTARY 











SCREENS ELEVATORS, 
STORAGE B CON- 
VEYORS wasitns FOR 
SAND AND GRA 


For Steel Tubes and Steel Tube Fabrication 





HEAD OFFICE: GREAT BRIDGE . TIPTON -. STAPFORDSHIRE 
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The world’s biggest display of equipment 


THE INTERNATIONAL 


| MECHANICAL HANDLING 
EXHIBITION 





rsaving... TIME...COST...EFFORT...in industry 





AND MATERIALS HANDLING CONVENTION 
Earls Court, London, 7-17 MAY, 1958 


Mechanical handling is to-day’s vital factor in industrial 
cost reduction. 


What are the latest advances in this field ? What devices and methods 
are now available to cut production costs by speeding up and smoothing 


the flow of materials and finished products in factory and warehouse ? 


The 1958 MECHANICAL HANDLING EXHIBITION holds the answers to 
these questions. Here at Earls Court, 7-17 May, you will see the biggest 
display ever staged of equipment and techniques to save time, space and 
effort. Here, too, is your opportunity to consult leading manufacturers 
of labour-aiding equipment and to discuss with experts new ways of 
speeding production—of achieving higher output for less cost in both 
large and small organizations. This is the year’s outstanding industrial 
event ! Post the enquiry form below for full details and season ticket. 


\ 


\ 





The world’s largest display of labour- 
aiding and cost-saving devices in the 
world’s largest exhibition hall. 


Convention where experts from many 
countries will explain their methods 
of speeding production. 


Half a million square feet of space, 
showing every type of equipment, 
large and small, from hand trucks to 
complete factory installations. 


Something to save time, cost and 
effort in every industry from bottling 
to building. 

Free consulting bureau and indus- 
trial cinema during exhibition hours 
(10 a.m. to 6 p.m.). 








IN ORGANIZED BY ‘MECHANICAL HANDLING’—AN ILIFFE JOURNAL 


wrt “a 


AN EXHIBITION full of interest for all concerned with production 


scHAntC 
HANDLING 
egniBITiOn 


reins yanoun 





MAIL THIS FORM TO-DAY for descriptive brochure and free season ticket 
To MECHANICAL HANDLING * DORSET HOUSE - STAMFORD STREET » LONDON * S.E.1 


guvEntion 


Please send 1958 Exhibition Brochure, free season ticket, etc. 














ce DONALD 


FURNACES LIiMItTeod 


MANUFACTURERS OF ELECTRIC 
AND FUEL FIRED FURNACES 
FOR FERROUS AND NON-FERROUS 
HEAT TREATMENT, POTTERY 
KILNS AND GLASS LEHRS. 


ALUMINIUM: Continuous Biller and Slab Fur- 
maces and Batch type Heat Treatment Furnaces. 


FERROUS 

AND NON-FERROUS 

HEAT TREATMENT: 

Roller Hearth Mesh Belt 

and Bell Type Furnaces 

for Bright Annealing, Brazing and Sintering. 


PUSHER TYPE 
WALKING 
GENERAL HEAT T 
MENT FURNACES. 


SALT BATHS 


ENERAL PURPOSE HEAT TREATMENT 
RNACES WITH AUTOMATIC CHARGING 
MACHINES, AND QUENCH GEAR. 


M° DONALD FURNACES LTD. 
DAWLEY BROOK, 
KINGSWINFORD, STAFFS. 
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Your Specification... 


SHEEPBRIDGE Fabrication... 
Satisfactin 


Mareh Ik 


Fabrications of all types in 
medium and heavy steel Diates 
fabrications to your own 
drawings and specification, 
Whatever your needs 
you'll find that Sheepbridge 
can handle the job. 


Here are the full machine shy 


facilities you may need . 
Here are the latest skilled bun 
and welding techniques. ._ Ay 
here are the efficient service 
attention to detail that wil 


‘a 


ensure a good fabrication to 


your satisfaction. Next time, 





| aes 


see Sheepbridge to make sue 
you get the best 


®@ Machine tool frames 

@ Welded vessels 

@ Electric motor carcass 

@ Repetition replacements 
for steel castings 





Sheepbridge Equipment Limited * Chesterfield * England 
One of the Sheepbridge Engineering Group 
Telephone: Chesterfield 5471 Telegrams: Sheepbridge Chesterfield 














STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Ric 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


———e 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE & MURRAY, LID, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 LIVADIA, USE 
QUEEN VICTORIA ST., E.C.4. Telegrams IVADU Ci 
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93 c.ft. cap. mine car 
for 36” rail gauge. 








FOR MAXIMUM OUTPUT - 
MORE MINES ARE ASING DESIGNED AND BUILT BY THE 
FOREMOST LIGHT RAILWAY ENGINEERS 
MINE WITH WORLD-WIDE 


, Hudsor CARS EXPERIENCE AND RESOURCES 





3 ton capacity mine car, 

to N.C.B. standard design. 

Hudsons build in all sizes 
for all rail gauges. 


The ‘*Lofthouse’’ 44 ton, 
(180 c.ft.) capacity 
mine car. 








LIMITED, 


ROBERT HUDSON 
Raletrux House, Meadow Lane, Leeds Tel. 20004 LEEDS 
OCOMOTIVE HOUSE, 30/34, BUCKINGHAM GATE, S.W.! 


London Office: L Telegrams : RALETRUX SOWEST 


Telephone : ABBEY 7127 
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THE NEW HIGH PRECISION AUTOMATI: 
CONSTANT WEIGHT FEY 


For use in Batteries or singly. 

For accurate Continuous Proportiosing. 
Guaranteed Accuracies of 4% available. 
Robust and Reliable. Completely Automatic 
Capacities available from 5 Ibs. per hour upward: 


Sinex C. W. Feeder and contro! panel for output range of 
25 Ibs/hr to 250 Ibs hr designed for use in Chemical Works. 


Each type of machine is designed to suit your particular 
material and application. 


Please use our experience and consult us. 
Sinex C. W. Feeder and control panel for output of | 20/bs/hr to 320 liek, 
designed for use in a Provender Mill. 


ENGINEERING COMPANY LIMITED (A.8.w. bivisi 


& 
CENTRAL WAY - NORTH FELTHAM TRADING ESTATE ~:~ FELTHAM - MO 
Telephone: FELTHAM 5081 (5 /ines) Telegrams: SINEXVIBRO, 


POWER TRANSMISSIC 


through the medium of 


FLEXIBLE 
FABRIC 
COUPLING 
D 











all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities ) 


* Are easily assembled. 
* Give extreme torsional flexibility. 
% Absorb irregularities in load variations. 


T. S FORSTER & SONS LTD * Axial and parallel misalignments are cor 


FORGEMASTERS AND ENGINEERS sevacceenes 1 
comusamerones suvomnano || PY ERMETIC AUBPER ( 
Hermetic Works, Ryland Street, BiRMING! 


"Phone : EDGbaston 0963/4 
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Main 
Contractors 


A. MONK & COMPANY LTD 
Warrington and London 





Head Office: 

Padgate, Warrington. 
Telephone: Warrington 31288 
London Office: 

75 Victoria Street, S.W. 1. 
Telephone: Abbey 2651 


Offices at: Stamford, 
Hull & Middlesbrough 


BUILDING, CIVIL ENGINEERING AND REINFORCED CONCRETE CONTRACTORS 
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ME-GRIDLEY 


A HANG AUTOS 


BAR & CHUCK? 


These machines can be operated at 
the highest speeds and fastest 
feeds that modern cutting alloys 
can withstand, resulting in high 
Cutput, at low cost, with constant 
accuracy. 

BAR MACHINES : 2 in. and 
34 in. (4 spindle), 1, 14, 1g, 2g in. 
(6 spindle), 1% in. (8 spindle). 
CHUCKING MACHINE : 

6 in. (6 spindle). 








HHH ll 


TRADE MARKS 


fj 


a s in Great Britain: 
° 


BURTON GRIFFITHS & CO. LTD 


B.S.A. TOOLS LIMITED KITTS GREEN, BIRMINGHAM _ 33 
BIRMINGHAM . ENGLAND fy). stecHFORD 307! 


MAKERS 
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WURDE tw 10 SCRAP: 





Ask for the Scrap Manager ! 


SHEFFIELD Tel: 26311 BRITON FERRY Tel: 3166 MIDDLESBROUGH Tu: 34°! 
LONDON Tel: Albert Dock 2841 GRAYS (Essex) Tel: Grays Thurrock 2237 MILFORD HAVEN Tel: 7% 
BARROW Tel: 275 INVERKEITHING Tel: 460 PRESTON Tel: 86285 
BIRMINGHAM Tel: Victoria 2954 LIVERPOOL Tel: Bootle 3885 RINGWOOD (Hants) Tel: 9! 


BRISTOL Tel: 653253 MANCHESTER Tel: Blackfriars 6348 WISHAW Tel: 26 


THOS. W. WARD LTD 


ALBION WORKS ~° SHEFFIELD 
Telephone: 26311 (22 lines). Telegrams: ‘ Forward, Sheffield ” 


London Office : Brettenham House, Lancaster Place, Strand, W.C.2 


SSF LGD 
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THE ROAD PROGRAMME 


Mr. Watkinson, the Minister of Transport and Civil 
Aviation, spoke again on the country’s road programme, 
on March 9, at the annual luncheon of the Asphalt 
Roads Association. This year, he said, we were seeing 
the beginnings of the largest programme of road con- 
struction that the country had ever had—£240 million 
worth would be authorised in the next four years. We 
have previously interpreted Mr. Watkinson in these 
columns as stating that that same sum would be spent in 
the next four years. Authorisation and expenditure 
are, of course, quite different, and unless we have been 
exceptionally dense, it would appear that the Ministry 
of Transport’s pundits delight in obfuscating the distinc- 
tion between these two quantities, since the illusion is 
then given that the road programme is larger than it 
actually is. This illusion is strengthened by the stream 
of publicity attending each event in road construction. 
It can be dispelled only by giving estimates of actual 
expenditure. Whether or not the road programme is 
big enough and bold enough, can then be discussed 
without ambiguity, since some pretty reliable yardsticks 
to measure it with were given at the conference on the 
highway needs of Great Britain, held at the Institution 
of Civil Engineers last November. 

Whatever criticism is levelled against the road pro- 
gramme, however, it is indisputable that some worth- 
while road construction is now being started for the first 
time since the war. All of this could not have been done, 
we are told, without years of preparatory work and 
planning, which in the current jargon of the building 
trade is called “* pre-planning.”’ One interesting technical 
aspect of the contracts which have just recently been let 
is the diversity of method in carriageway construction. 
This matter was referred to by Mr. Watkinson, and 
can best be explained by quoting from his speech. “It 
is a fundamental feature of the specification that 
we have given full attention to all acceptable alternative 
\ypes of carriageway construction,” he said. ‘‘ We do this 
so that contractors may be encouraged to make the best 
use of materials available locally, and so that they may 
thus get the maximum economy. Sometimes we give 
alternative specifications when we invite tenders so that 
we can make a final choice when firm figures for costs 
are known. We did this for the London to Birmingham 
motorway and the St. Albans by-pass, where we asked 
for tenders for reinforced concrete, for asphalt on lean 
rolled concrete and for asphalt on waterbound Macadam.” 
: From the tenders received,” Mr. Watkinson continued 

we selected those considered to be the most suitable 
and economic. It is interesting to note the diversity of 
result. Two of the London to Birmingham contracts 
will be asphalt on lean rolled concrete while the other 
= will be asphalt on waterbound Macadam. The 
ohne will be reinforced concrete. The con- 
0 igh ee ave already been let for the Ross motorway 

& granular sub-base of quarry waste, followed by 


two layers of crushed stone, a layer of bituminous Mac- 
adam and finally of cold asphalt with pre-coated chippings, 
Then after traffic has been on the road for a year, we shall 
add a coat of hot rolled asphalt with chippings. I do not 
think there can be any clearer indication that we have 
no dogmatic views on what is best for the country as a 
whole. We are providing for a variety of road construc- 
tions with the most modern available techniques. As a 
result we shall get very valuable information on their 
comparative riding and wearing qualities and the experi- 
ence gained will be of great use in devising even better 
methods for other motorways to come.” 


DEFENCE CO-OPERATION WITH THE U.S.A. 


Owing to the inter-service rivalry in the United States, 
it is still difficult to judge—despite the Army’s success in 
placing the satellite “‘ Explorer” in orbit—which of the 
three intermediate range ballistic rockets now being 
developed—the Army “ Jupiter,” the Air Force “* Thor,” 
or the Navy “ Polaris ”—will eventually prove the 
more effective missile or which will be the first to be 
operational. Until the Russian claim to have launched 
an intercontinental rocket, Congress and _ the 
whole American nation were satisfied that the United 
States Strategic Air Force would give them adequate 
protection for some years to come. The development of 
intercontinental and intermediate range rockets was 
thus given no urgent priority until it became evident 
that the former were not likely to become available until 
the mid-sixties. A major effort was therefore concen- 
trated on the intermediate range rocket, all three services 
developing their own brands, with the Army and Air Force 
missiles apparently well ahead. It is presumably these 
two missiles which the President agreed at Bermuda to 
supply to Great Britain. Since then, however, the spec- 
tacular success of the submarine “ Nautilus,” the practic- 
ability of launching intermediate rockets from large 
nuclear-powered submarines when submerged, and the 
realisation that the “ Thor ” and “ Jupiter ” launched from 
overseas bases would only indirectly protect the United 
States, have all tended to rivet attention on the naval 
missile. Giving evidence recently before a House of 
Appropriations Committee, the Secretary of the Navy said 
that progress in the development of the “ Polaris” had 
been amazing. He added that in addition to the three 
ballistic-rocket-firing atomic-powered submarines pro- 
vided for in the current naval budget, the U.S. Navy 
intends asking in the very near future for emergency funds 
for the building of six” more of these vessels. The 
“ Polaris ” is a solid fuel rocket, a stubby, shorter missile 
than the “ Thor ” or “ Jupiter” which are liquid-fuelled, 
and has a range of between 1000 and 1500 miles. Accord- 
ing to Admiral Raborn, who is in charge of the project 
and also gave evidence before the Appropriations Com- 
mittee, it will be operational by 1960. 

Now that, with atomic power, submarines can be built 
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large enough to carry and launch a 70-ton, SOft ballistic 
rocket—or possibly two from platforms forward and aft— 
they would appear to provide the ideal deterrent for the 
post-bomber age. They can proceed submerged at 
25 knots to anywhere in the world and launch their rocket 
submerged, completely free from detection by radar 
which cannot penetrate water. Indeed, the Flag Officer in 
command of the United States Atlantic submarine force 
is already talking of a fleet of 200 nuclear powered sub- 
marines. But vessels of this kind and size are extremely 
costly and are likely to remain so for several years. The 
general-purpose nuclear-powered submarines now being 
built in the U.S.A. are much smaller and less costly 
than the “ Nautilus”—2200 tons and £15,000,000 as 
compared with her 3200 tons and £30,000,000. Their 
reactors are smaller and will not give the output of the 
“Nautilus ” power plant. But the new rocket firing 
submarines planned will again be much larger and their 
estimated cost is little less than that of the “ Nautilus ”— 
to say nothing of the cost of the ballistic rocket and war- 
head. The main object of our Royal Navy has always 
been to safeguard the sea routes and even if our finances 
made it possible to build submarines costing well over 
£20,000,000 as a deterrent, there would be little money 
left to build the ships the Navy needs to protect our sea 
communications and for its tasks in a limited war. As 
already suggested in these columns, Britain’s most 
effective contribution to NATO must surely be to con- 
centrate on modern anti-submarine measures—relatively 
small anti-submarine submarines with small reactors, and 
carrier borne aircraft capable of carrying the new atomic 
depth charge which has now become available. But 
the “Polaris” rocket should be operational soon 
and it is intended for launching from United States 
surface ships as well as from submarines. It has no 
recoil and can be launched from almost any kind of ship 
of reasonable size. Given that these missiles would be 
supplied to us under mutual aid, there seems no reason 
why in this post-bomber ballistic rocket age, the 
Royal Navy, instead of scrapping its larger ships which 
can no longer be regarded as of fighting value, should 
not employ these vessels to provide a useful contribu- 
tion to the Allied deterrent. 


IMPROVEMENT IN RAIL FREIGHT SPEEDS 


At a press conference last week Mr. David Blee, 
general manager of the London Midland Region, intro- 
duced a new express freight timetable book. It shows 
that out of the 7700 goods trains now run by the London 
Midland each day some 500 are expresses, sixty more 
than a year ago. This change, said Mr. Blee, was only a 
modest beginning. Modest or not it is certainly welcome. 
Indeed, if the railways are ever to recover traffic from the 
roads it is essential that the number of express freight 
trains should be rapidly increased and that traders should 
know their timings. Mr. Blee went on to refer to certain 
aspects of the modernisation plan, more particularly 
those likely to improve the handling of freight. Under 
that plan, for instance, there is to be concentration 
of sundries traffic at a number of freight terminals, 
amongst them Liverpool, Birmingham, Manchester, 
Watford and Stoke ; new marshalling yards are to be 
built at Carlisle and Swanbourne ; a much increased 
number of freight vehicles are being equipped with 
vacuum brakes and the construction of ten maintenance 
and repair depots is projected ; four-aspect colour-light 
signalling is being installed on lines with heavy traffic, 
capable of permitting express freight trains running at 
full speed to follow one another at four-minute intervals ; 


and so on. Additionally to speed the collection and de- 
livery of goods, the number of containers is being rapidly 
expanded and the mechanisation of the cartage fleet has 
already been completed. Mr. Blee claimed that no 
other form of freight transport could match British 
Railways for speed. 

But welcome though it is to hear about the improvements 
now beginning to be rapidly made under the railway 
modernisation plan we cannot help wondering, when we 
hear claims like that made by Mr. Blee, whether railway- 
men are not unduly complacent about the eventual out- 
come. That railways are suitable for bulk transport, 
for example, is unquestionably true. But the idea which 
many railwaymen seem to hold that road vehicles are not 
suitable for bulk transport is strongly open to doubt. 
That goods can be conveyed by rail from a London 
terminus, let us say, to a Birmingham terminus more 
rapidly by rail than by road is also undoubtedly true at 
the present time. But is there so very big a difference in 
the time interval from collection point to delivery point ? 
Where does the advantage lie when the collection point and 
the delivery point are less conveniently situated in relation 
to the main line along which the express freight train runs ? 
Furthermore railwaymen tend to think too easily in terms 
of modernised railways competing with a road system 
much as we know it to-day. But—though much too 
slowly—the roads as well as the railways of this country 
are being modernised. Within two years the people of 
this country will for the first time begin to gain experi- 
ence of the speed and carrying power of a substantial 
length of motorway. We confidently expect a much 
more general public demand for a rapid extension of 
motorways. When the railway modernisation plan 
approaches completion a startling transformation will 
have been wrought. The railways will unquestionably 
be far more efficient carriers of goods and people 
than they are now. But the building of motorways 
may produce consequences just as startling in the 
carriage of goods and people by road. Railwaymen 
can justly feel proud of the improvements they are 
making—but not too proud! Future prosperity for 
the railways is not assured. Railwaymen should 
remember that it is very unlikely anything will be 
allowed to prevent the building of motorways to serve 
all parts of the country. It is with road vehicles on motor- 
ways that modernised railways will need to compete. 


CLEAN RIVERS AFTER CLEAN AIR ? 


Now that there is a Clean Air Act in the statute book, 
an Act which promises to become really effective over a 
term of years in ridding the air over this country of smoke, 
is it not time to consider whether there should not be a 
similarly effective Act designed over a term of years to 
rid this country’s rivers of pollution ? For the pollution 
of rivers has never been tackled wholly satisfactorily by 
legislation. Despite all the Acts that have been passed 
the only fully effective method of bringing a recalcitrant 
polluter to court is still apparently to appeal to Common 
Law. The trouble largely lies in a public apathy based 
upon a lack of understanding whence the pollution 
comes and of its serious effects. In the public mind 
(if any but anglers think about it at all !) the villain 
of the piece is assumed to be industry, and it is certainly 
true that there is much industrial pollution of rivers 
and estuaries. But much of this pollution is customary 
in the sense that it has gone on for years, so that the 
river concerned is already filthy and there seems to be 
no point in expending money on a treatment plant ; and 
for much more the understandable argument can be 
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used that the public prefers cheap goods to pure water, 
an argument that boils down to the idea that goods 
are an economic necessity of our modern civilisation, 
whereas a pure river is merely a pleasant amenity. But, in 
fact, the public at large is responsible for a large amount 
of the pollution, a much larger amount than it appreciates. 
There is here a curious parallel between air and water 
pollution. For before the Beaver report made it clear 
that the domestic user of fuel was responsible for about 
half the smoke it was also assumed of air pollution that 
industry was the main villain. In fact, perhaps because 
there is nothing vote-catching about an extension to a 
sewage works, local authorities, by extending house- 
building and improving water supplies, are often guilty of 
seriously overloading the sewage plant. Moreover, this 
lack of attention to sewage works is covertly welcome 
to any Government which, like the present one, is 
intent upon reducing public expenditure without too 
obviously affecting the living standards of the electorate. 
The kind of result that can follow when carried to 
extremes is illustrated by the condition of the estuary 
of the Tyne, into which and into whose lower tributaries, 
it is reported, some 11 tons of untreated sewage are 
poured each day. What seems to be needed is a really full 
investigation of the harm done by water pollution. The 
situation is not to be simplified merely into terms of anglers 
protesting against industrialists. It is far more complex. 
Water pollution and water supply, for example, are inter- 
connected. London can only draw an abundant and 
relatively cheap water supply from the Thames because 
the Thames Conservancy prevents undue pollution of that 
river. How much does water pollution cost in forcing up 
the cost of water supplies ? Again how much does the loss 
of salmon fisheries in, for example, the Tyne, cost as against 
the cost of sewage treatment ? How much fouling and 
corrosion of ships and waterside structures, if any, can 
be traced to pollution ? What are the hazards to public 
health ? And to the health of cattle 2? Can one set 
a cost against them ? How many firms and at what 
cost have to purify their water supplies before they can 
use them for process work or need to draw water from the 
mains instead of using water direct from a river ? Despite 
abundant rainfall it is becoming more and more difficult 
to secure adequate and clean water supplies for cities and 
industries in this country. To what extent is pollution a 
cause of the shortage ? We need a Sir Hugh Beaver, or 
someone like him, fully to review the matter and to put 
the issues simply, completely and clearly before the public. 
He might perhaps find that it is cheaper to a nation 
to have pure rivers than to pollute them, just as Sir Hugh 
showed that it is cheaper for a nation not to pollute its air. 
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STUDYING FARM MACHINERY 


Ever since this journal was founded, it has regularly 
noted and commented upon those activities of the Royal 
Agricultural Society of England which are. concerned 
with farm machinery. In recent years the Society’s 
interest in machinery has been concentrated mainly 
upon. the show that it organises annually and the occa- 
sional competitions that it promotes for particular items. 
We are, therefore, glad to learn that the Royal Agri- 
cultural Society has established a machinery study group 
to enable its members “‘ to study the more efficient use 
of agricultural machines for different purposes and new 
methods of mechanised farming.” The study group will 
organise field meetings at which members of the Society 
will be able to see different kinds of machines at work 
and join in discussions afterwards. These meetings are 
to be held on the farms of the Society’s members, and 
the members themselves are being invited to suggest 
subjects suitable for demonstration in their particular 
areas. The first subject likely to be studied is traction 
and others contemplated include irrigation, mechanical 
handling systems, bale handling and hauling, silage 
making and mechanised aids to livestock feeding. 

The work of this study group can undoubtedly be of 
great value in the business of mechanised farming. To 
bring the makers and users of machinery together is a 
worthwhile exercise. Farmers still have something to 
learn about the handling of the many machines designed 
and manufactured for them by engineers, and engineers 
do not ignore the criticisms levelled at their products 
by farmers, however trenchantly those criticisms are 
sometimes expressed ! In establishing its study group, 
the Royal Agricultural Society—which is among the 
oldest of this country’s learned societies—is maintaining 
a long standing tradition. During the 120 years of the 
Society’s existence it has held many famous field meetings 
and has thereby furthered the practical application of 
engineering science to agriculture. So long ago as August 
1856, for example, there was one of these meetings near 
Colchester at which reaping machines were “ severely 
tested.” On that occasion, “‘ at the close of the experi- 
ments about 300 persons sat down to a sumptuous cold 
collation ’” and no comments on the performance of the 
machines appear to have been made until “justice had 
been done to the repast and to the usual loyal toasts.” 
The field meetings to be planned by this new study group 
may not reach the same heights of conviviality as some 
of their predecessors a century ago, but their technical 
worth may well be much higher in a day when efficient 
agriculture is increasingly dependent upon efficient 
engineering. 





** PROPOSED METROPOLITAN RAILWAY ”’ 


“ An attempt is now being made by a very long and very earnest 
appeal to revive a scheme, supposed to be long since abandoned, for 
forming a railway through the metropolis between Paddington and 
the Post Office.... The general features of the proposed scheme 
are that the line shall commence at Paddington by an independent 
terminus, immediately opposite the Great Western Hotel, and proceed 
to King’s-cross, where it will take a direct course to the prison in 
Coldbath Fields, which is to be removed. The line will then enter 
upon a large open space, which has been recently uncovered by the 
City, and will then cross Smithfield to St. Martin’s-le-Grand and the 
Post Office. 

“ The entire length of the line will be a little over four miles, two 
miles of it passing beneath the New-road, only one mile of ordinary 
house property being interfered with. Sewers are to be formed under 
the calony, the gas and water pipes remaining as at present ; and after 
the railway is constructed, and the works covered in, the surface of 
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construct a railway for light trains on something a little more sightly 


open space left between the railway and the tops of sub-structures, 
would do much, if not all that would be required, in this respect.” 


the ground will be let to reduce the expenses of construction. The 
railway is proposed to be constructed with a double line of rails— 
both broad and narrow gauge, and the arcade through which it is 
intended to pass is intended to be ‘ spacious, dry, and well ventilated 
and lighted.’ ... Upon the whole, looking to the great wants of the 
metropolis, we believe some such scheme as that proposed by the 
construction of the Metropolitan Railway may answer both com- 
mercially and otherwise ; but it is a grave question, taking all matters 
into consideration, whether any line constructed through London, 
and suited, as it must be, for a very large traffic, should not be con- 
structed above ground, and in the light of day. Considering what iron 
is capable of when judiciously used, surely it would be possible to 


than the Greenwich arches. It would also, we believe, be quite possible 
to avoid the thunderings of a passing train, and so render the spaces 
beneath the railway suitable for shops, if not for habitations. An 
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Postgraduate Instruction for 
Practising Engineers 


By M. L. MEYER* 


Increasing interest is being shown by industry in the various postgraduate courses 
which are being arranged by universities in this country. The courses to which the 
author of this article refers are those specifically intended for engineers who have 
already established themselves in industry and who wish to extend their knowledge 
within more or less well-defined fields. The author illustrates his discussion of the 
virtues of such courses by reference to the work of the Postgraduate Department 
of Applied Mechanics at Sheffield University. But, in fact, the discussion is relevant 





to the similar work of other universities. 


HE technologist, in the ordinary course 

of his studies, is introduced first to science, 
later to the craft side of engineering. During 
a graduate apprenticeship of two to three 
years he will find it difficult to keep up with 
scientific advance in his field. The sandwich 
course and intermediate courses for the tech- 
nician who wishes to raise himself to a tech- 
nologist avoid this particular difficulty. 
Whichever the training, the newly trained 
technological engineer settling down to his 
job usually cannot easily keep a balanced 
point of view of the relative importance of 
both science and craft in his special field, 
and, more particularly, of their changing 
relationship as science supersedes craft (e.g. 
by automation), or as new crafts of import- 
ance’ arise (e.g. non-destructive testing). He 
is supposed to acquire the necessary know- 
ledge without further guidance and amid 
the hurry and pressures of day-to-day routine, 
and on the whole makes a good job of it on 
the basis of a training received a number of 
years previously. 

Nevertheless, certain disadvantages make 
themselves felt ; for instance, the introduc- 
tion of changes in a settled routine is a 
precarious business, requiring human tact 
and confidence that the change is not only 
an essential but also a far-reaching improve- 
ment. One cannot keep on changing for the 
sake of slight improvements. The tech- 
nologist must convince first his superiors 
and then the workers affected that his sug- 
gested improvements are, in fact, of great 
value to everybody concerned. Such a con- 
fidence is not easily won by learning without 
guidance, and in this respect our competitors 
from abroad may have an advantage in 
entering their jobs directly from a longer, 
more specialised training so that their guided 
knowledge in their chosen field is more com- 
prehensive and more up-to-date. 

The British answer to this foreign challenge 
has proved to be the development of post- 
graduate courses of instruction at many 
universities and colleges of technology. 
After initial difficulties due to an understand- 
able reluctance on the part of industry and 
to doubts whether the advantages of having 
a member of staff trained in a professional 
establishment would outweigh the disadvan- 
tage of his temporary absence from duties, 
the postgraduate courses have grown in 
number, strength and popularity, in their six 
years of existence ; they are now recognised 
as an essential part of engineering education 
by both Government and industry. They 
have several important advantages over the 
Continental system of long specialised instruc- 
tion before starting a job. 

The courses are devised specially for the 
needs of practising engineers and are free 
of the need to fit into a comprehensive 
pattern of long-term education. Even where 
single lectures or subjects coincide with those 





* Postgraduate Department of Applied Mechanics, Sheffield 
U niversity. 


of the undergraduates’ last year, the separate 
organisation and syllabus of the postgraduate 
departments ensure that the courses are not 
just extensions of academic undergraduate 
teaching. A large majority of their students 
are practising engineers from many firms 
throughout the country, not necessarily all 
graduates, working in different fields, but 
having certain problems in common, namely 
those dealt with in the courses. 

Many and varied interests thus find 
occasion to intermingle with useful exchanges 
of viewpoints and experience, not only 
because of the different branches of engineer- 
ing represented in any one course, but also 
because the practical non-graduate of long 
standing experience is admitted alongside 
the theoretically inclined specialist in 
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student and a more widely founded intereg 
in his job and its problems. 

If a student has direction and aim in his 
envisaged engineering career, he will be able 
to judge the usefulness of new information 
by thinking immediately of possible applica. 
tions to the work he is doing in practice. He 
is sifting the information himself to the 
best advantage of his firm and himself and 
does not need the spur of an examination, 
at this stage always somewhat incongruous, 
in order to extract the essentials from 4 
necessarily complex study. In conversation 
with other students he will be able to see 
his problems from other points of view and 
find new and refreshing solutions. Being 
in the academic community of a university 
or college, he is free to consult experts in other 
fields of importance to his work and will 
find advice gladly and freely given without 
the hindrances that often, and sometimes 
necessarily, beset a similar search within an 
industrial organisation. Problems facing 
him in his industrial work can be discussed 
in the course and possibilities of solution 
pointed out. 


Alternatively, the student may prefer to 
work during the course partly or mainly on 
his own problem under academic guidance 
and, if possible, return to his firm with the 
solution or at least part of an answer. The 
firm when sending a member of staff may 
specifically put to him certain problems 
requiring urgent treatment, or a past student 
may return to discuss special new problems 
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i the 
impact of each locomotive and coach axle at a rail joint just above 


(under the third locomotive axle) corresponds to only 1-3 
safety margin of the structure 


research or development. The only and 
obviously rational criterion for admission to 
any course is whether a man is fully capable 
of profiting from the instruction offered. 

A minority of students enter postgraduate 
departments directly from graduation in 
order to learn more about special problems 
relevant to engineering practice and to under- 
take research in some of these problems, as 
do some of the students delegated from 
industry for special research in connection 
with the chosen course. These students 
usually attend courses over a full session or 
work on their research project in the depart- 
ment alongside the other students attending 
perhaps shorter special courses ; they con- 
tribute a valuable element of continuity and 
communicate to the other students an overall 
picture of the aims and interests of the depart- 
ment. The consequent mixture of practical 
and academic viewpoints, with a bias towards 
scientifically advanced methods needed in 
practice, is the distinguishing feature of the 
postgraduate departments. 

A few years in a professional career may 
not produce the assurance of an expert, but 
they will give direction and aim to the young 
technologist, and these more than anything 
else are desirable in a student enrolling for 
postgraduate study. The aim of postgraduate 
study is not the passing of examinations or 
the testing of specialised knowledge, but an 
increase in the professional aptitude of each 


or call in the advice of the academic staff 
whom he has learnt to know. 

The intentionally small classes (not more 
than about twenty students are admitted to 
any one class) guarantee a considerable 
flexibility in the arrangement of the courses 
and allow the lecturer to attend to the in- 
dividual response of the students. The 
details of the subject matter and the extent 
to which technical problems are discussed 
can be varied according to the wishes ex- 
pressed by students before or during the 
course or even in the lectures, which some- 
times take the form of a many-sided dis- 
cussion led by the lecturer and of an exchange 
of experience. 

A better idea of the general working of 
these postgraduate instruction courses may 
be gained from a description of a few con- 
crete examples. These will be taken here 
from the experience of the Postgraduate 
Department of Applied Mechanics in the 
University of Sheffield with which the writer 
is connected. 

Mechanics is basic at least in some measure 
to most branches of engineering. Its sim- 
plest principles are well worth repeating at 
intervals, for practical experience does not 
supersede them but increases their significance 
and shows new aspects of their importance 
and possible application to the job in hand. 
A postgraduate course teaching a selected 
first- or second-year undergraduate syllabus 
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Fig. 2—Stress propagation in a clamped photo-elastic model beam impacted transversely at the centre. 
Composite photographs taken 90, 200 and 320 microseconds after impact and (bottom) the stresses under a 


static load. 


The loading point is at the top extreme left for each photograph. Dimensions of beam 2}in 


high, 24in long, tin thick 


with strict application to practical problems 
may well find good support from industry. 
A managing director who once promised that 
he would send every available man to a 
course on “common sense” or “ horse 
sense” might well have had in mind this 
conscious application of simple principles 
to practical experience, a far-from-common 
but probably teachable aptitude. The courses 
in the Sheffield Department keep this need 
in mind in their way of introducing a subject 
as well as during its expansion. 

However, since engineering problems can 
never be entirely reduced to textbook for- 
mulation, it is necessary to measure in order 
either to check the validity of a theory or to 
deduce accurate results. A whole gamut of 
analysing, measuring and detecting tech- 
niques are available nowadays for mechanical 
investigations, and with these techniques most 
of the courses in Applied Mechanics at 
Sheffield University are partly or even wholly 
concerned ; typical courses are those on 
vibrations, experimental stress analysis, elec- 
tronics, photography, non-destructive testing. 
Some courses are chosen from subjects that 
an undergraduate engineering student learns 
more as a side-line or as a small part of a 
larger general course but that he is almost sure 
to encounter many times in his practical 
activities, e.g. friction and lubrication, gear- 
ing, metallurgy. 

The single courses vary in length from one 
to five wecks. Taken together they give in a 
full session an intensive survey of the general 
field of investigating techniques available to 


the modern mechanical engineer and they 
acquaint the student with certain ancillary 
subjects of importance to his work so that in 
his industrial activity he will be able to make 
rational decisions involving technical and 
economic aspects of _ matters and tech- 
niques. The time tables are so arranged that 
a student whilst doing all the prescribed work 
in any particular course may also attend all 
the lectures in a concurrent course. 

It is most important that a student should 
have the freedom to choose his lectures and 
laboratory experiments, apart from those 





Fig. 3—Apparatus for observation and measurement of transverse vibrations of 
a power chain under oscillating tension. The natural frequency of vibrations 


is measured for varying speeds and 


and static tensions of the chain 


385 


he may have been instructed to attend by his 
sponsors; for at the age he undertakes post- 
graduate study he can be trusted to be a 
sound judge of his requirements in relation 
to his industrial job. The freedom of choice 
also extends to his selecting particular experi- 
ments from each of the two simultaneous 
courses or even particular problems, not 
necessarily included in the course work, for 
more intense study by reading or experiment- 
ing (as far as the facilities of the department 
allow). Because of the small number of 
students, full consideration and help can be 
given to such choice. 

A short list of headings of the courses 
arranged for the session October, 1957, to 
May, 1958, will best demonstrate the range 
covered and aims pursued by the department : 

Weeks 

Stress analysis : 


Ee ee ee ee Pane er ee 
Gearing : 
Design... ... ennai 
Precision and performance nae thas? Bae Recah tees 3 
Loading, stress and life ... ... 
Vibration and noise, analysis and design ... 
Friction, wear and lubrication ... 
Introduction to servo-mechanisms and control 
Hydraulic operation and control of machines... ... 
Plasticity, se og and corrosion... ... ... eae hed 
Photography for engineers . 
Electronics in mechanical engineering 
Introduction to metallurgy for engineers . 
Fine measurement in mechanical engineering . 
Non-destructive testing methods <n Lone aie 
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Methods even more than subject matter 
characterise the teaching work. The Sheffield 
department tries to bring industrial problems 
into the course as a demonstration of prin- 
ciple in lectures, as examples of evaluation 
for set problems of calculation, and as 
“ Jaboratory ” practice. A mobile laboratory 
equipped for static and dynamic stress 
analysis, photography, vibration and noise 
analysis very considerably enlarges the range 
of practical experience the students may 
expect to gain from the courses. During the 
last session, the stresses in a railway bridge 
were investigated with strain gauges and a 
Kelvin-Hughes recording gear operated from 
an independent power source in the mobile 
laboratory (see Figs. | and 4). British Rail- 
ways obligingly made their standard loading 
truck available for calibration tests. The 
whole department assisted in affixing the 
gauges and wiring up in record time: 
selected parties then went out on various 
days to take readings of stresses due to pass- 
ing trains. The results were put down in a 
comprehensive report communicated to 
British Railways and handed to each par- 
ticipating student as a record of the investiga- 
tion and reference for any similar work he 
may be called upon to direct. 

Problems brought by industrial firms and 
projects already investigated or under investi- 
gation by research students may be another 
useful source of course 
work for the post- 
graduate student. Fati- 
gue failures in bending 
of crankshafts gave rise 
to a comparison of 
available methods of 
measuring the strain in 
fillets when a static 
load imitating the gas 
pressure is imposed 
on the crankshaft. 
Students can now esti- 
mate the relative merits 
of two-dimensional 
photo-elasticity (see 
Fig. 2), frozen-stress 
three-dimensional]l 
photoelasticity, and 
short gauge-length ex- 
tensometry for this 
purpose. Friction and 
wear tests, impact 
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phenomena, vibrations of stiffened plates, 
dynamic loads on gear teeth can be 
observed and evaluated under the guid- 
ance of the research students occupied 
with these problems. Obviously a complete 
investigation as required under industrial 
conditions would be beyond the possibilities 
of any useful course of study, but the student 
should grasp and note down the principles 
and techniques of such research, evaluate 
specimen tests and records, and, above all, 
obtain an idea of the complexity and time 
required for the practical execution of even 
a seemingly simple investigation. 

Short intensive courses must always rely 
to some extent on set experiments demon- 
strating the principles explained in the 
lectures, such as the pressure wedge of hydro- 
dynamic lubrication made visible in trans- 
parent “Perspex” bearings, the observation 
and recording of vibrations and impact (see 
Fig. 3) by strain gauge or inductive pick-up 
and oscilloscope, the calibration of strain 
gauges affixed by the student himself, the 
propagation of stress waves recorded photo- 
elastically, the load fluctuation in gear teeth 
at various speeds, the characteristics of given 
servo-mechanisms. Nevertheless, in all these 
experiments the application of principle and 





Fig. 4—Preparation and affixing of wire-resistance 
strain gauges and extensometers to a main girder of 
a railway bridge 
method to problems of practice is made as 
evident as possible, and this treatment dis- 
tinguishes the postgraduate course from the 
more general treatment given in under- 
graduate courses. The aims are always to 
clarify the principle and at the same time to 
survey the available methods of application, 
supervision and measurement, to judge the 
commercial and technical merits of each 
method in the simplest and cheapest form 
that satisfies industrial needs or in a more 
advanced form obtainable commercially or 
specially developed for more delicate use in 

a laboratory. 

The fact that the majority of firms who 
have once sponsored students for post- 
graduate courses are continuing to send 
members of their staff may be taken as 
sufficient evidence that these courses success- 
fully fulfil the aims set at their foundation 
and provide for a need of which industry is 
aware. It is, however, still desirable that a 
much wider range of engineering firms and 
institutions should use the facilities of post- 
graduate departments. 
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Rudolf Diesel Centenary 


HE word “diesel” has become so 

familiar in all languages and industries 
that it may surprise some of the younger 
among us who regard it merely as a name 
for an oil engine to read how its current use 
originates in an event which took place on 
March 18, 1858, the date on which there was 
born in Paris (Rue Notre-Dame de Nazareth, 
38) Rudolf Diesel, son of Theodor Diesel 
a maker of leather goods. The year 1858 
saw the launch of the “Great Eastern” 
and the invention, by Henri Giffard, of the 
injector. A year later Charles Darwin 
published the Origin of Species and George 
Pullman built the prototype Pullman car. 
A coincidence to be noted is that a few months 
after the birth of Diesel the first oil well was 
drilled in the United States, thus affording 
proof of the occurrence of oil reservoirs 
within the earth’s surface. It was at this 
time, moreover, that the commercial success 
of the Bessemer process was established. 
In 1858 Nicolas-Leonard-Sadi Carnot had 
been dead for twenty-six years and Clausius 
had already published his paper “ Ueber 
eine veranderte Form des zweiten Haupt- 
satzes der mechanischen Wa4rmetheorie.” 
Redtenbacher had written his prophetic 
letter to Zeuner in which he remarks how 
“Das Grundprinzip der Dampfbildung und 
Dampfbenutzung sei falsch .... in hoff- 
entlich nicht zu langer Zeit werden die 
Dampfmaschinen verschwinden wenn man 
nur erst iiber das Wesen und die Wirkungen 
der Warme ins klare gekommen ist.” (The 
fundamental principle of the generation and 
use of steam is wrong .... it is to be hoped 
that steam engines will disappear in a not 
distant future, as soon as we really understand 
the nature and action of heat). So far as 
relates to the position reached by the internal 
combustion engine, James Robson com- 
pleted, in 1859, a horizontal gas engine of 
atmospheric type, double-acting, ignition 
being effected by electric spark on the 
“make and break” system. In 1857 
Barsanti and Matteucci had invented the 
free-piston gas engine. 

Particulars such as those given above 
convey some idea of the scientific and 
technological climate at the time of Rudolf 
Diesel’s birth in 1858 and to an engineer in 
practice a century ago the steam engine 
must have appeared to occupy a more or 
less settled pre-eminence. Indeed, it was a 
famous and witty engineer of about that 
period who remarked, facetiously, that when 
the last trumpet came to be blown it would 
be blown by steam. Predictions of this 
sort ignore the onward march of time, 
science and technology and it is as a scientist 
that Diesel is best remembered. When 
forty-two years of age he wrote a letter to 
Professor Zeuner which reveals both his 
mind at the time (1900) and the direction to 
which his scientific meditation was leading 
him. Diesel tells Zeuner that it had been 
his endeavour, since “ the beginning of the 
eighties,” to arrive at “means to realise 
technically the supply of heat, without 
production of internal work, so that from a 
theoretical point of view, a maximum heat 
efficiency could "be obtained For a 
long time I believed that an approximation 
would have to be strived for by superheating 
vapours, and for several years I worked 
in this direction.” Later, and following 
study of the first volume of Zeuner’s Thermo- 
Dynamics, he was “ induced to try the solu- 
tion of the problem of maximum heat utilisa- 
tion no longer by superheated vapours, but 





by air or direct combustion.” Doubtless 
the most authentic exposition of the manner 
in which Diesel proposed to arrive at the 
attainment of maximum heat utilisation is 
the one set forth in his application (filed on 
February 27, 1892) for German patent 
No. 67,207 and in his patent No. 82,168 of 
1895. The mental and physical sweat which 
may need to be expended in evolving a 
practical machine from a patent specification 
is, of course, unpredictable. In the case of 
Diesel’s patent the trials which commenced 
in July 1893 did not terminate until January 
1897. Even then it took all the courage and 
technical skill of the Maschinenfabrik 
Augsburg, stimulated by the dynamic en- 
thusiasm of Diesel to arrive, later, at the 
first “serviceable and marketable Diesel 
engine.” 

Forty-six years have elapsed since Diesel 
(then aged fifty-four) read a notable paper 
before the Institution of Mechanical Engin- 
eers under the title: ‘The Diesel Oil- 
Engine and Its Industrial Importance, Parti- 
cularly for Great Britain.” Very interesting 
it is to re-read this paper and the discussion 
thereon since views expressed by representa- 
tive engineers nearly half-a-century ago can 
now be tested against the facts of practice. 
Specially noteworthy are the observations 
made by Diesel himself regarding engine type; 
his insistence on the supreme value of experi- 
ence and his advice regarding lubrication. 
Reading this paper to-day, together with the 
author’s reply to the discussion which 
followed its presentation, we are able to 
appreciate the width of vision which he 
possessed and the part played by his pres- 
cience plus his enthusiasm. These are the 
qualities by which he will be remembered 
and a typical instance is found in his paper 
before the Institution of Mechanical Engin- 
eers where, after describing the use made of 
earth-nut and other vegetable oil, he writes 
as follows : 

“The fact that fat oils from vegetable 
sources can be used may seem insignificant 
to-day, but such oils may perhaps become 
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in course of time of the same importance as 
some natural mineral oils and the tar- 
products are now. Twelve years ago the 
latter were not more developed than the fat 
oils are to-day, and yet how important 
have they since become. One cannot at 
sent predict what part these oils will play 
in the colonies in the future. In any case, 
they make it certain that motor power can 
still be produced from the heat of the sun, 
which is always available for agricultural 
oses, even when all our natural stores 

of solid and liquid fuels are exhausted.” 

Reading this paper and other of Diesel’s 
writings we may recall a passage in Goethe’s 
Essay on Experimentation where the philo- 
sopher remarks that “The artist may be 
well advised to keep his work to himself till 
it is completed, because no one can readily 
help him or advise him with it .... but the 
scientist is wiser not to withhold a single find- 
ing or a single conjecture from publicity.” 
This was certainly a procedure followed by 
Rudolf Diesel. 

It is not appropriate, on the occasion of 
the centenary of the birth of a justly famous 
engineer, to enlarge on the extent to which, 
unknown to him, some of his ideas may have 
been anticipated by earlier inventors. Rudolf 
Diesel would have been the first to acknow- 
ledge the importance of the contribu- 
tions made by others and to affirm the 
justice of Voltaire’s famous declaration : 
“On doit des égards aux vivants ; on ne 
doit aux morts que la vérité.”” Remembering, 
therefore, the work accomplished by other 
engineers it seems inexplicable that practically 
all piston engines burning petroleum should 
now be described in catalogues and sales 
literature as “ Diesel ” engines. This becomes 
the more inexplicable when it is realised 
that the compression-ignition engine as we 
know it to-day descends from a type of 
engine which was actually in production 
prior to the date of Diesel’s patent. This is 
no reflection on Rudolf Diesel, who in his 
reply to the discussion on the paper read 
before the Institution of Mechanical Engin- 
eers in 1912°gave most generous expression 
to his indebtedness to other engineers. 
Moreover, at the time of Diesel’s death 
(September 1913) the use of air-injection 
engines was still standard. We read, indeed, 
that when—in 1913—the first Diesel- 
Electric railcar was put into service its 
75 b.h.p. six-cylinder engine operated with 
air-injection. Also to be remembered is the 
fact that in his patent No. 67,207 (which 
expired fifty-two years ago), Diesel expressly 
differentiates his engine from all those in 
which “the process of combustion is left 
to itself.” An attentive reading of Diesel’s 
specification shows that engines in which 
“ combustion is left to itself’ are not to be 
regarded as “* Diesel ” engines, so that in the 
light of this specification the modern constant 
volume direct-injection heavy-oil engine 
should not be so described. The time must 
come when this matter of nomenclature will 
be straightened out by more accurate 
knowledge of oil engine history and of the 
contents of Diesel’s own patent specifications. 
Failure to render to others the justice due to 
them can detract from the lustre attaching to 
outstanding individual performance. This 
implies no reflection upon Diesel, who died 
as long ago as 1913, many years before it 
became habitual to apply his name to virtually 
every description of heavy-oil engine. A 
century after his birth his name and fame 
are established everywhere and if a memorial 
tablet is to be erected on the house in Paris 
wherein he was born what better inscription 
could it bear than the words of Virgil : 

Exegi monumentum aere perennius 
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Propulsion of Ships by Steam 
Turbine Machinery 


By T. W. F. BROWN, D.Sc., S.M.* 


A paper presented on Thursday, March 6, at the Institute of Marine 
Engineers before the Joint Nuclear Marine Propulsion Panel was the first De 
Laval Memorial Lecture, which was delivered in Stockholm on September 19, 
1957. The pioneering work of Dr. de Laval on the design of geared turbines is 
illustrated in the paper, which goes on to discuss modern steam machinery for 
cross-channel steamers, destroyers and escort vessels, liners and cargo liners, 


and oil tankers and ore carriers. 


Consideration of the future development of 


marine turbine machinery leads to a detailed examination of the nuclear propulsion 
of ships, with particular reference to large tankers, in the second part of the paper, 
of which we publish an abstract. The properties and relative merits of five possible 
nuclear reactors are summarised, and there are notes on the problems of shielding 
and containment. Three alternative designs of nuclear power plant for a 60,000-ton 
deadweight tanker are given in some detail for graphite-moderated gas-cooled, 


pressurised water, and heavy-water-moderated gas-cooled reactors. 


All three are 


compared and the effect of fuel enrichment on the graphite-moderated reactor is 
illustrated. 


HERE is the problem of the use of nuclear 

power in conjunction with steam turbine 
machinery. As far as the turbine machinery 
is concerned the conditions are necessarily 
considerably lower in pressure and tempera- 
ture than those used in conventional steam 
plants, as the thermal reactors at present 
under consideration require relatively low 
coolant temperatures to ensure that the 
uranium fuel, whether natural or enriched, 
does not work through the a/f transition 
points. 

From the point of view of the steam turbine 
the main problem with low conditions is 
one of ensuring adequate drainage in the 
cylinders. There are, however, very many 
points to be considered in any reactor system. 
The following section tries to clarify in out- 
line the main features of thermal reactors 
which can at present be developed for marine 
propulsion. 

Owing to the high capital cost of nuclear 
plant, its application could in the first 
instance only be considered in ships operating 
with a high load factor. This naturally 
suggests tankers, and in order to form a basis 
for discussion of nuclear propulsion for ships 
a 60,000-ton deadweight tanker with 
machinery of 22,000 h.p. is suggested. This 
is chosen as it represents a future standard 
size and designs of turbine machinery have 
already been made for this class of ship. 

With three heavy fissile elements U233, 
U235 and Pu239, and moderators including 
heavy water, light water, beryllium and its 
oxides, carbon, organic materials such as 
phenyls, and hydrides such as zirconium 
hydride, there are already many variants 
possible, and if to this is added coolants 
such as gas (hydrogen, helium, carbon 
dioxide, &c.), liquid metal, light and heavy 
water and organic liquids, the choice of 
reactors is bewildering. Yet by following 
some guiding principles the choice is 
narrowed. 

At present there are only three fully 
developed power reactor technologies in the 
world: Natural uranium fuel, graphite 
moderated and gas cooled (Great Britain) ; 
enriched uranium (in the case of the 
“* Nautilus ” stated to be “ highly enriched 
uranium alloyed with zirconium”) light 
water moderated and cooled (U.S.A.) ; 
enriched uranium, graphite moderated and 
water cooled (U.S.S.R.). 

Any wide departure from these forms 
of reactors would require very special 
development programmes which rule out 

* Director of Pametrada Research Station. 





their use as marine reactors for some time to 
come. 

In Great Britain it is clear that the civil 
programme will be largely built on the use of 
natural uranium for many years. Enriched 
fuel would be enriched either in U235 or in 
Pu239. Enrichment of U235 by diffusion is 
extremely expensive since the power required 
to produce nearly pure U235 from natural 
uranium is nearly equal to the power pro- 
duced by the fissile material. U235 enrich- 
ment may only be required for first charge 
and plutonium extracted from spent reactor 
fuel may give material for subsequent enrich- 
ment. Either few diffusion stages could be 
used or a technique of centrifuging uranium 
hexafluoride would be required. Thermal 
diffusion and magnetic separation may also 
come back again for consideration. Professor 
Wilhelm Groth, of Bonn University, claims 
that enrichments up to 2 C, are possible by 
the use of a centrifuge with a reduction in 
power costs stated to be one-eighth to one- 
tenth of that for diffusion plants. Plutonium- 
enriched fuel should be cheaper when avail- 
able as a by-product from power-producing 
nuclear reactors. The use of plutonium in 
reactors, however, is a long-term project 
as it has six or more phase changes involving 
difficult fuel element design problems. The 
possibility of plutonium developing a positive 
temperature coefficient resulting in instability 
in use in a reactor has also to be borne in 
mind. 

From such considerations it follows that 
power reactors to be used in merchant ships 
are reduced to a small number as follows :— 
Graphite moderated, gas cooled, with natural 
uranium or low enrichments ; pressurised 
water moderated and cooled, with enriched 
fuel only ; boiling water moderated and 
cooled with enriched fuel only; organic 
liquid moderated and cooled, with enriched 
fuel only ; heavy water moderated, gas cooled 
with natural uranium. 

' The graphite-moderated, gas-cooled reactor 
is based on a technology described in the 
series of papers on Calder all. With natural 
uranium, the critical size requires a large 
investment in uranium and the bulk and 
weight, including shielding, is such as to rule 
it out for marine propulsion in all but the 
largest ships. It has enormous potentialities, 
and can incorporate all changes enabling 
higher fuel temperatures to be used ; among 
such developments are the use of beryllium : 
canning and also ceramic fuel elements. 
There are reports of German developments 
using fuel elements in the shape of balls 
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consisting of uranium carbide mixed with the 
moderating graphite which, if successful, 
would allow steam temperatures up to 980 deg. 
Fah. to become possible. This type of reactor 
embodies a technology which can develop a 
long way with improved inlet steam condi- 
tions for the turbine machinery as each stage 
is achieved. It is shown later how the size 
reduces with low enrichments (up to 2 Cp). 
The finding is general,.although the designs 
apply to one output power. 

The pressurised water reactor, although 
established, has reached the limit of poten- 
tialities as the pressure controls the tempera- 
ture available at the heat exchanger. A 
separately fired superheater could be used 
in conjunction with the heat exchanger to 
give any desired final temperature. Calder 
Hall pressure vessel at 1001b per square 
inch, 31ft diameter, required field welding 
of 2in plate. The Shippingport reactor, 9ft 
diameter, had 84in mean thickness in the 
containment vessel for a pressure of 2000 Ib 
per square inch. In addition, only enriched 
fuel can be used. It is, however, a compact 
rugged design suitable for ship use and par- 
ticularly for naval use where highly enriched 
fuel can be made available. It has been used 
in the “ Nautilus,” the Shippingport reactor 
(which is a land-based prototype for aircraft 
carrier propulsion), “‘ Yankee,” and is to be 
used in the British submarine “ Dread- 
nought” under construction. “* Nautilus ” 
has been reported as steaming 69,138 miles 
during a period of twenty-six months before 
refuelling. The U235 “burned” in this 
period was 2-8 lb. The commercial economy 
of pressure water reactors, however, is low 
because of high capital cost, low steam con- 
ditions, the necessity for enriched fuel and 
the high cost of fabricating fuel elements. 
Improvement in rating, thus reducing the 
core size, is, however, possible due to the 
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good heat transmission with water cooling. 
It also involves greater hazards than the 
carbon-moderated, gas-cooled system. The 
high pressure involves greater risk of failure, 
especially with a volatile coolant, since 
** flashing ’”’ of the water could be a source of 
serious contamination. Hot water reacts 
violently with uranium and in the event of 
failure of the canning material the whole heat 
exchanger system would become highly 
radioactive. Effective shielding of the heat 
exchanger is also important as the water 
itself becomes radioactive in its passage 
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Fig. 1—Shield weights 


through the core. These considerations 
require a strong containment vessel surround- 
ing both reactor and heat exchangers. 

The minimum practical enrichment for a 
pressurised water reactor is about 1-5 C,, 
requiring the extensive use of expensive 
materials low in neutron absorption such 
as “‘Zircalloy.” Such reactors will have a fairly 
large critical size, of the order of 30 tons, and 
this size can only be reduced at the expense 
of increased enrichment. 

The boiling water reactor is similar to the 
pressure water reactor except that it can 
operate at a pressure of about 500 lb per 
square inch. However, compared with the 
pressurised water reactor, a reduction in 
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power causes an increase in pressure which 
reduces the steam bubbles in the core, and 
causes an increase in reactivity due to the 
increase in density of the moderator. Also 
the steam from the reactor going straight 
to the power turbine would require the 
machinery, including condenser and fee 
systems, to be shielded and _ introduces 
problems of remote control and tight shaft 
seals. 

To reduce the high pressures used in the 
pressurised water reactor organic liquids 
(diphenyls and terphenyls or commercial 
materials such as 
“ Dowtherm’”’) have 
been suggested. The 
high boiling point of 
such materials enables 
pressures of the order 
of 1501b per square 
inch to be used, which 
reduces the cost of, 
and difficulties in con- 
struction of, the re- 
actor vessel and heat 
exchanger systems, 
; Steam _ temperatures 
from the heat exchanger up to 600 deg. Fah. 
should be possible. 

Considerable development work is required 
and the system like the pressurised water 
reactor necessitates the use of enriched fuel 
(lowest value of enrichment, say, 1-5 C,). 
The heat transfer properties of organic 
liquids show little improvement over gas 
and the stability of the liquids under heat and 
radiation does not appear to be good. 
Information published gives the average 
breakdown rate of polyphenyl materials as 
30 per cent for an integrated flux of 10". 
This means, in a 22,000 s.h.p. set of propul- 
sion machinery, about a ton of make-up and 
the disposal of about a ton of irradiated 
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Fig. 2—Gas-cooled, graphite-moderated, reactor propulsion unit, 22,000 s.h.p. 
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Fig. 3—Diagrammatic arrangement of coolant loop for pressurised 


material per day (tars). There is a limit on 
top coolant temperature imposed by radia- 
tion and thermal stability of the coolant 
which curtails any improvement in economy 
which would result from high thermodynamic 
efficiency. Containment would also be 
required against “ flashing.”” Special develop- 
ment as a marine reactor does not appear to 
be warranted. ; 

The natural uranium, heavy-water- 
moderated, gas-cooled reactor is a Russian 
development. Heavy water acts as the 
moderator and the heat from the fuel 
elements is extracted by gas cooling. This 
reactor may use natural uranium as fuel and 
the pressures are those necessary for cooling. 

The advantages of gas cooling are twofold : 
first, a reduction in the amount of heavy 
water required, and, secondly, high coolant 
temperatures leading to an improved steam 
cycle. The fuel consists of plate type elements 
or bundles of rods in a “* Magnox ” (or beryll- 
lum) tube which is assembled in outer tubes of 
aluminium. The coolant is CO, at the same 
Pressure as that in the shell, so that the 
aluminium tubes do not have any pressure 
difference across them. For nuclear reasons 
the moderator must not be allowed to get too 
hot and the main problem is to prevent too 
much reactor heat passing to the moderator 
leading to an appreciable cycle loss and a 

ngerous temperature in the aluminium 
tube (above 230 deg. Cent.). 

The reactor forms a complex source of 
radiation and the shield designer must 
approach the solution by a series of approxi- 
mations. y-rays are generated within the 
reactor and shield wherever neutrons are 
captured. The value of neutron and y 
currents leaving the core are of the order of 
10 per square centimetre second, and 
attenuation of the order of 10" is required 
to reduce this current to the maximum per- 


missible level. For y-ray attenuation heavy 
elements are best, whereas for neutrons 
hydrogenous materials are best. 

The cheapest. and most effective neutron 
shield is water. Concrete is cheap and 
effective in large thicknesses such as 7ft, but 
it is considered essential to reduce weight 
and space on marine reactors and to employ 
laminated shields of lead, steel and water. 
Sufficient is known, however, to suggest that 
concrete shield weights can be reduced by a 
factor of 0-73 by such compound shield 
construction, including a certain amount of 
boral cladding. The shield weights have 
accordingly been calculated on a 6in steel 
thermal shield and 7ft of concrete (density 
150 lb per cubic foot) and the weight then 
obtained by multiplying the resultant weight 
by 0-73. Although the weight reduction, 
while significant, is not as great as could be 
hoped, it is believed that the volume reduction 
is considerable. These weights are plotted 
in Fig. 1. It will be clear how important 
are experiments on shielding by the use of 
LIDO or similar “‘swimming pool” test 
reactors for marine applications. The heat 
in the inner part of the shield would be 
removed by circulating sea water, and water 
in the outer part of the shield could be pro- 
vided from the ballast pumping line. Cargo 
oil replaced by ballast when discharged might 
be considered for future shielding. Compo- 
site shielding consisting of concentric rings 
of steel plate, particularly in the outer dia- 
meter of the shielding, would represent very 
good armour plate against collision damage, 
particularly as the outermost diameter of 
shielding is a considerable distance from the 
ship’s side. 

In a suggested German layout to meet the 
requirement of containment, the weight is 
distributed by deep frames to the ship’s 
structure. Apart from the reactor and con- 


water reactor 


tainment the turbine installation is normal. 

The example chosen is a 590ft tanker of 
22,000 tons deadweight with a steam turbine 
propulsion unit of 10,000 s.h.p. at 105 r.p.m. 
The reactor is of the pressurised water type 
with enrichment not stated. The radiation 
shield on the reactor is 3lin (800mm) thick 
of a lead compound filled with organic 
material having a specific gravity of 5. The 
primary circuit screen enclosing the heat 
exchangers is 3-lin (80mm). The safety 
container is 29ft 6in diameter by 41ft 6in 
long and weighs 900 tons. The pressurised 
water reactor is S5ft 7in diameter by 18ft 4in 
high and has a charge weight of enriched 
uranium of 2:4 tons. The thermal efficiency 
is 22-1 percent. Professor Illies, who carried 
out the investigation, states that a modern 
steam turbine plant gives a total specific 
fuel consumption of 0-55 Ib per shaft horse- 
power hour. The total weight of such a 
plant is 1100 tons and with a daily fuel con- 
sumption of 63 tons bunkers would be 2200 
tons. Thus, engine and fuel equal 3300 tons 
for the conventional plant to compare with 
2000 tons for the nuclear power plant. 

Only two marine reactor installations are 
at present under construction in the world for 
merchant ships and both are of the pressurised 
water reactor type. 

Mixed passenger and cargo “‘ Atoms for 
Peace” ship in the U.S.A.: 21 knots ; 
length between perpendiculars, 587ft by 
beam 78ft; draught 294ft. Machinery 
installation 20,000 s.h.p. normal service, 
22,000 s.h.p. overload. Pressurised water 
reactor has 2-9 per cent enrichment. 

Icebreaker in the U.S.S.R.: size 525ft 
between perpendiculars by 82ft beam; 
25,000 tons gross. The propulsion turbines 
and generators are reported as completed at 
the Sergei Kirov works in Leningrad. The 
reactor of the pressurised water type has 
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200MW heat output, of which 100MW is 
taken to the propulsion turbo-generators 
which provide a peak power of 60MW with 
40MW to propulsion motors (say, 49,000 
s.h.p. total on four shafts, allowing for losses). 
The reactor is fitted between the turbo- 
generator room and the aft main propulsion 
motors. It is stated that 78 kg of fuel will be 
consumed per year, the equivalent of 150,000 
metric tons of fuel oil. 

An attempt has been made to assess the 
relative sizes and technical particulars for 
three types of reactor which are considered 
practicable for merchant marine nuclear pro- 
pulsion plant. The types examined are : 

(1) “Calder Hall’’ type with graphite modera- 
tion and gas cooling in which an examination 
is made of the effect enrichment has on size. 
(2) Reactors of the pressurised water type in 
which enrichment is essential. (3) Examina- 
tion is made of a possible heavy-water- 
moderated, gas-cooled reactor using natural 
uranium. 

All the reactors have been worked out to 
give 22,000 s.h.p. net power at the shaft for a 
60,000-ton deadweight tanker. 

The ship sizes are : length overall, 790ft ; 
length between perpendiculars, 750ft ; beam, 
107ft ; depth, 57ft ; draught, 42ft. Bunker 
capacity maximum 5000 tons, may reduce to 
3000 tons. 

The conventional steam turbine propulsion 
machinery has boilers fired with hydrocarbon 
fuel and the following particulars apply. The 
machinery has: normal service power, 
22,000 s.h.p.; maximum service power, 
25,000 s.h.p. ; pressure at superheater outlet, 
650 lb per square inch gauge ; temperature, 
950 deg. Fah.; vacuum, 28-Sin; h.p. 
turbine r.p.m., 4200; Ip. turbine r.p.m., 
3100 ; main shaft r.p.m., 105; non-bleed 
steam rate, 5-55 Ib per shaft horsepower 
hour. 


REACTOR DESIGNS 


Before proceeding to examine marine 
reactors it is considered instructive to see the 
particulars for Calder Hall and the latest 
developments arising from it. 

Table I summarises the sizes and particu- 
lars of Calder Hall and the nuclear power 
stations now under construction in Great 
Britain. This table shows the trend in the 
use of natural uranium, graphite-moderated 
and gas-cooled reactors for large power pro- 
duction. This trend is to produce high tur- 


Fig. 4—D,O-moderated, gas-cooled system 


bine outputs and thus to depart from reactors 
suitable for shipboard use where horse- 
powers are much less. It will be seen that 
outputs are greater than Calder Hall and the 
core diameter is increased to permit of flux 
flattening and hence a higher mean tem- 
perature in the fuel elements. 
this type for marine use the core diameter 
must be a minimum to reduce size and weight 
of reactors and shielding. It follows that the 
rating has to be reduced or relatively greater 
cooling provided. 

Graphite Moderated, Gas Cooled Reactors. 
—Table II gives the sizes for marine reactors 
based on Calder Hall with increasing enrich- 
ment up to 2 Cy. This enrichment is con- 
sidered to be the maximum at present as the 
rating has risen to more than 8MW per 
tonne. 

Pressure Water Reactors (P.W.R.).—Table 
III lists the main particulars for the Shipping- 
port and “‘ Yankee” reactors and gives two 
designs for merchant ship PWR reactors for 
22,000 s.h.p. and 10,000 s.h.p. output at the 
shaft with the minimum enrichments con- 
sidered necessary for the duty. The 22,000 
s.h.p. reactor could also operate at nearly 
double the rating (hence, of course, for half 
the time with a given charge) with increased 
cooling flows and changes in the heat exchan- 
gers. The smaller output reactor is included 
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TABLE II1—Uranium, Graphite-Moderated, Gas-Cooled 
Reactors 


ee 


Nat. U. | 1:27, | I 2-0C, 





Heat output, watts 68-5 
Net output, shaft horse-| 22,000 
power 
Cycle efficiency, per cent 24 
Weight of uranium, 65 28 
tonnes 
Weight of graphite, 
tonnes 
Rating, megawatts per 


29.000 | 2 22,000 


—* vessel diameter, 
eet 
or vessel height, 


‘eet 

pmnee vessel thickness, 
inc! 

Coolant gas _ pressure 
(CO,), ae « per 
square inch gauge 

Coolant gas — 
inlet, deg. Fi 

Coolant gas ~ 
outlet, deg. Fah. 

Gas —-. pounds: 


per secon 

Gas circulator power, 
kilowatts 

Steam conditions, pounds 
per square inch gauge 

— temperature, deg. 

ah. 

6in steel thermal shield + 

7ft concrete shielding, 


tons 
Composite shielding, tons 
—_ reactor —— tons 
‘eat’ exchanger and pip- 
ing system, including 
blower, tons 

















TABLE I—Leading Details of the New British Nuclear Power Stations 





Station Calder Hall 


Scotland Bradwell Berkeley 





Authority... .. U.K.A.E.A. 
Main contractor Several 
2x 180 


Reactors x heat output, megawatts 
4x21 


Turbines and rated output, megawatts _ 


Minimum sent out output, megawatts. ca. 70 
Graphite diameter x he ght, ee 36 x27 
Core diameter x height, feet ... 31x21 
Number of channels... ... ... 1,696 
Channels per square 1 Rees 2°25 
Lattice pitch, inches ae 8 
Pressure vessel diameter, feet... ... ... 37 
Pressure vessel height, feet ... a 70 
Pressure vessel thickness, inches . he? Sait 2 
Static gas pressure, pou ae 100 
Stress, pounds per inch rab ern or para 6a 11,000 
Blower power, megawatts per reactor. was 4s 
Gas mass flow. pounds hour .. 
Gas inlet temperature, deg. Fah. ... 2 
Gas outlet temperature, y ay oo 637 
Can t a deg. Fah. . m bee 767 
Number of heat exchangers per reactor... 
Steam ees. h.p., pounds per square) 
inch, deg. F: 
Steam ‘gonditons L.p., pounds per square} 
inch, deg. Fah. 
Condenser vacuum, inches Hg. .. va 
Steam mass flow, h. p., renee 4 per hour ... 
Steam mass flow, I.p., ‘pounds per hour 
Total uranium, tonnes .. 


Total graphite, tonnes is, 


4 
200 : 590 
53 : 340 
28-2 

mes oom 
8,600 23%) 
2011300 








S.S.E.B. 
G.E.C. Simon-Carves | Nuclear Power Plant 


197 
8 (19-Sft x 7-35ft) 
590 : 700 


28-9 
1,145,000 (67-:2%) 
556,000 (32°8%) 

2x 251 


C.E.A. C.E.A, 
AEI-JT 


2x 550 
4x85 


Company 
2x 


6x55 plus 3 x 20 
auxiliaries 


2x 625 
6x60 


320 300+ 
5x28 45x31 
5x23 . 
288 
+18 

25 
phere) 


3 
150 
nord 
20-3 x 10° 
392 
745 


50- 
44- 
3; 
2: 
8- 
70 (s 


6 (19ft x 87h) 8 (17-5 x 70) 
745 : 700 320 : 612 


195 : 700 
28-9 


160 : 670 77 : 612 


29 
120,000 (68-3 
20.00 1-790) 


22,000 


2x 240 
2%2,150 2x 1,910 











* Asuming 3ft reflector. 
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TABLE I1]—Pressure Water Reactors which are set out in Table V on this page. 
ee The ship’s load apart from reactor cooling, 
Shippingport Yankee 22,000 s.h.p. 10,000 s.h.p. &c., was taken as 700kW. 
_— =_— Rapid manceuvring is required from time 
Ne one . *.¢ 
oo peng "| 6omw loops) aM 22,000 s.h.p 10,000 s.h.p. to time. Under such conditions the reactor 
Net oufFiciency, per cent a... 8 02 ie output should remain sensibly constant as 
Weight of uranium —... Nat. UO, UO, pellets Neo Nat U0, thermal cycling will seriously reduce the life 
Enrichment S2kg of U235 | 2-0 per cent 1-5 Cy 4C, of the fuel elements. This condition would be 
‘decoaiem. t by spill valves, passing the steam fi 
zirconium me Mi V > Tom 
Rating, MW pee egmne ie ie 23 = the heat exchangers not required by the 
ight, fe Batted sky 6 8-33 5-5 6 i 
Core height i diamicier, feet” 3 5-a8 a5 : turbines by way of water sprays to a dump 
Pressure vessel height internal, feet 33 32:5 26 25. condenser at atmospheric pressure. As a 
vesmwator and coolant pressure, pounds per square inch 2000 2000 2000 2000 fairly large temperature rise in the circulating 
ete ae eampuantiate idles, tig, Fob. 508 sr 520 20 water can be tolerated in an atmospheric 
Water flow temperature outlet, deg. Fah. Pe Pm - & 5,” condenser the size can be kept small. 
ty, poun r hour ... ° : : 
Wales rr drop, pounds per square inch 105 (main 25 (through 100 (main i00 At 22,000 s.h.p. the main condenser at 
Water circulating pumps eid eee, (aeia Sees AER eee aes eta inaas — 070 net bp 590 h.p. 284in vacuum, with sea water temperature of 
Steam conditions, dry saturated, pounds per square inch 500 521 560 560 75 deg. Fah., would have a surface of 23,600 
gauge : square feet and a circulating water flow of 
R water s : i - 
_—* er equivalent uranium rs aid : a . 25,000 gallons per minute. 
Gtcl hermal shia plus 7ft concrete shielding, tons we 0 1350 1200 An atmospheric dump condenser to con- 
ite shielding, tons Rar ees. ee eee! Sas wes —- —_ ° 
wan. 7. ee 250 250 137 40 dense the steam flow to the turbines of, say, 
Heat exchanger and piping system, including blower, tons. .. - _ | 162 90 180,000 Ib per hour if preceded by a jet 
cooler would have a surface of about 3100 





mainly to emphasise 


the increase in enrich- 


ment required to reduce core sizes and hence 
the reactor sizes for small outputs where 
neutron economy is difficult to achieve in a 


thermal reactor. 


Heavy - Water - Moderated, Gas - Cooled 
Reactor (Al-D,O-U).—In Table IV, the lead- 
ing particulars for a projected design of 


TasLe 1V—Natural Uranium, Heavy Water Moder- 
ated, Gas-Cooled Reactor 





Heat output, megawatts 


.| 77 (including 7 per cent reactor 


heat to m tor) 
Net output, shaft horsepower! 22,000 
Cycle efficiency, per cent ...| 21:2 
Weight of natural uranium,| 12-0 


tonnes 
Weight of deuterium, tonnes 


Rating, megawatts per tonne| 6 


ea eee 

Core diameter, feet 

Core height. feet... ..._ ... 

Pressure vesse! diameter. feet 

Pressure vessel height, feet ... 

Pressure vessel thickness, 
inches 

Coolant gas pressure ... .. 

Coolant gas temperature inlet, 
deg. Fah. 

Coolant gas temperature out- 
let, deg. Fah. 

Gas quantities, pounds per 


second 
Gas circulator power, mega- 
watts 
Steam conditions, pounds per 
square inch gauge 
Steam temperature, deg. Fah. 
a ee 





if 
ae graphite, 4in D,O 


11 
14-5 
28 
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CO, at 400 Ib per square inch 
400 d 


mpm oe 
— j= 

620 

1-6 

400 

750 


.| D,O maintained at 80 deg. Cent. 


and externally pressurised by 
helium to prevent dissolving 


in the case of the Al-D,O-U reactor that the 
feed temperature at entry to the heat exchan- 
ger should be low. Due to the low flux and 
low heat transfer rates across the fuel elements 
higher coolant temperature can be used. 
Pressures on each side of the heat exchanger 
can be balanced, which is impossible with a 
** dual cycle.” The graphite moderated, gas- 
cooled designs, moreover, do not exceed the 
maximum can temperatures or gas outlet 
temperatures of 450 deg. and 380 deg. 
Cent. given by Sir Christopher Hinton. The 
effect of gas pressure on heat exchanger size 
was found to have only a small effect for 
both the gas cooled reactors, although in the 
case of the Al-D,O-U reactor the pressure 
was chosen from the point of view of heat 
transmission in the heat exchanger. If a 
lower steam pressure had been used the heat 
exchanger size could be reduced but the 
efficiency of the steam cycle would have been 
less. If a higher pressure had been chosen 
the temperature difference in the heat 
exchanger would have been too low, resulting 
in a great increase in size. 

From these design figures, weights for 
reactors, heat exchangers, piping systems, 
pumps, &c., were calculated, allowing the 
comparison of total machinery weights 


square feet and would be followed by a drain 
cooler of about 1800 square feet surface, both 
circulated by a pump passing 3800 gallons of 
sea water per minute. 

With a dump condenser fitted, the basic 
control variable in the reactor would be outlet 
gas temperature from the reactor, since this 
ensures constant temperature working of the 
pressure circuit. Constant can temperature 
would not be so advantageous as a change in 
power would involve a redistribution of the 
temperatures within the fuel. Reactor con- 
trol down to 10 per cent power should be 
possible but must follow the power change 
and not initiate it. Axial flow gas circulators 
with Ward-Leonard control would appear 
to be best, but if the cost and commutation 
trouble prove difficult steam turbine drive 
could be used. The auxiliary blower for 
cooling down would be motor driven, the 
power being provided by an auxiliary oil 
engine-driven generator. There could also be 
an emergency battery system. In the case of 
the PWR type, similar remarks would apply 
to the drive for the cooling water circulating 


pumps. 
UTILISATION OF NUCLEAR FUEL 


There are two main factors in the utilisation 
of uranium or enriched uranium in reactors, 
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point in the heat exchangers. It is important 
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namely, rating and fuel element life or burn- 

up. Rating has been defined in the tables as 
megawatts per tonne of uranium. This figure 
is a measure of the amount of heat being given 
off by the fuel. Uranium has two critical 
points at 660 deg. and 770 deg. Cent., 
called the «-8 points, at the higher of which 
considerable volume change takes place 
which might have a serious effect on the 
canning material The maximum centre 
temperature of the uranium is consequently 
kept at about 600 deg. Cent., giving a tem- 
perature at the can of 475 deg. Cent. for a 
rod of about lin diameter. 

The second item, fuel element life or burn- 
up, is a figure which will not be known in 
practice until reactor cores have been run 
over the necessary period up to and perhaps 
beyond the expected figure. It is controlled 
by reactivity loss caused by neutron loss, to 
fission products additional to the transient 
xenon poisoning, or the fuel life may be ter- 
minated by radiation damage or corrosion. 
The figure for life varies with the enrichment 
and at present 3000MW days per tonne is 
taken for natural uranium and an increasing 
amount up to 8000MW days per tonne 
for 4 C, (2-9 per cent) enrichment by U235. 

Other marine requirements can only be 
mentioned to keep the paper within bounds. 
The strength of the graphite pile under 
vibration and a ship’s movements would 
require special investigation. Costs must be 
the lowest possible, taking into account 
capital expenditure, running costs and main- 
tenance. Maximum safety is required cover- 
ing corrosion, containment and collision and 
the controls must be designed to “ fail to 
safe’ under all operating conditions. In 
this connection the flow of coolant is even 
more important than control rods, although 
one of the serious hazards is the possibility, 
due to poor operation or accident, of a large 
step excess reactivity being inserted. One of 
the most important parameters under such 
conditions is the mean neutron lifetime, the 
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Fig. 5—Proposed machinery arrangement ; nuclear power plant of 22,000 s.h.p. with graphite-moderated, gas-cooled reactor 
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Fig. 6—Temperature conditions in heat exchanger 
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longer this time the less rapid the resulting 
power surge. Typical values of mean neutron 
lifetime are : 


Graphite ... . 10° sec 
a . 63x 10-* sec 
BO ... 10- sec 


The graphite reactor has a mean neutron 
lifetime some fifteen times longer than the 
pressurised water reactor and is correspond- 
ingly less sensitive to step increases in reac- 
tivity. Any temperature or power excursions 
resulting, however, will clearly be less severe 
(if temporary) in a low rated reactor with, in 
consequence, a relatively large thermal 
capacity. 

Engine-Room Arrangements.—Fig. 5 shows 
a sketch engine-room layout of 22,000 s.h.p. 
for the 60,000-ton tanker. There is plenty of 
room for the reactor control panel on the 
boiler shelf. It will be seen that the Calder 
Hall reactor, although of minimum core 
diameter, projects through the upper deck, 
and although this may be convenient for fuel 
servicing, it is not good for the structure. 
The enriched uranium reactors, graphite 
moderated or PWR or Al-D,O-U reactors, 
however, can be housed below the upper 
deck, producing a stronger ship. The aft 
bulkhead of the reactors would normally be 
the forward engine-room bulkhead for con- 
ventional steam turbine machinery, as the 
propulsion boilers can easily be accom- 
modated on the boiler flat aft of the turbines. 
The extra engine-room length, however, is to 
some extent compensated for by the great 
reduction in bunker space. 

A lot has to be done but the whole object 
of this outline survey is to show the feasibility 
of nuclear propulsion of merchant ships 
starting with a tanker. Enriched fuel (up to 
a maximum of, say, 4 C,) is clearly of 
supreme importance to the future of mer- 
cantile marine reactors, whether graphite or 
water moderated. Failing this, the develop- 
ment of the Al-D,O-U reactor should be 
pressed forward. 
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Reaching into the future, fast breeder 
reactors will be necessary, as they will 
extend the use of uranium by a factor of 
more than 100 and are by far the best means 
of using plutonium. When temperatures of 
the cooling gas exceed 1200 deg. Fah. the 

turbine has already been developed and 
research and development is proceeding up 
to the use of a top gas temperature of 2200 
deg. Fah. Still further in time, power from 
thermonuclear fusion of light elements may 
be possible, in which case a ship is floating 
on an unlimited store of deuterium (3-8 x 10% 
tons in the oceans of the world). Future costs 
for nuclear propulsion will be much lower 
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than those arising from the burning of hydro- 
carbon fuels, which will become scarcer and 
more expensive with the passage of time. 

In the question of nuclear propulsion of 
ships we are in the position of Dr. de Laval 
when he started his work on the steam tur- 
bine. Many feasibility studies have been 
made and many more studies are under way. 
In difficulties, Dr. de Laval followed his own 
precept—“ It is better to use two nut- 
crackers than one,” and, again, when a 
particularly costly construction ended in a 
temporary check, he said: “It is on heaps 
of scrap iron that the road must be paved,” 
and pressed on to success. 


Siemens Centenary 


By J. N. ALDINGTON, B.Sc., Ph.D., M.1.E.E.* 


A lecture was given by Dr. J. N. Aldington on March 5 to. mark the centenary of 
Siemens Brothers and Co., Ltd. Dr. Aldington reviewed the development and use 
of electrical energy with particular reference to the contributions made by this 
company. He showed how electrical communications, power and lighting started 
at different times in the last century and then evolved in three parallel but closely 
connected paths. Abstracts from the lecture are reproduced below. 


N 1843 William Siemens came to 

England as a young man of twenty. At 
first, although his elder brother, Werner von 
Siemens, founder of the German house, was 
actively working on telegraphy for military 
purposes, William’s principal interest was in 
other fields, for example, electroplating. 

First he tried to find a market for an 
invention which he had in the field of electro- 
plating and eventually he sold his electro- 
plating patent in 1843 to the famous firm of 
Elkingtons, of Walsall, Birmingham. I know 
of the encouragement this gave to the young 
Siemens and was one of the reasons which 
caused him to remain in this country and to 
found the firm which celebrates its centenary 
this year. 

William was also interested in what is 
called a chronometric governor, a method for 
maintaining constant speed in a steam engine ; 
and a water meter which became a matter of 
great commercial interest both in this country 
and on the Continent of Europe ; and in the 
principle of the regenerative steam engine 
and the regenerative furnace. This regenera- 
tive furnace was so important in those days 
that it was introduced into many industries ; 
for example, Messrs. Chance Brothers, 
Smethwick, Birmingham, installed a number 
of these furnaces for making optical and 
other glass. The Siemens regenerative fur- 
nace was also used for puddling iron to make 
it malleable and, later, for the production of 
steel. As the Siemens interest in the need for 
producing better magnetic steels developed it 
was decided to set up a company for the 
production of steel by the so-called Siemens- 
Martin process, and eventually a_steel- 
making plant was established in South Wales. 
But all these events are not truly part of my 
story to-night, which is to do with electrical 
engineering and the development in thinking 
in the engineering field. 

During the next few years prior to the 
formation of the company in 1858, William 
Siemens began to take an increasing interest 
in the electric telegraph, and this interest 
extended not only in the instruments for 
sending and receiving messages but also in 
the lines and cables required to connect 
telegraph stations together, often at distances 
of many miles. 
7 ~* Group managing director, Siemens Edison Swan, Ltd. 








William Siemens (1823-1883) came to England in 1843 
and founded the firm of Siemens Brothers in 1858 


The first uses for the telegraph were either 
for military purposes or for purposes con- 
nected with the development of the railway 
system. The first lines consisted of copper or 
iron wires threaded through insulators and 
carried by pine saplings which varied in 
length from 20ft to 40ft. At that time the 
telegraph exchange was unknown. The 
individual wires merely connected together 
the transmitter and the receiver. 

Many ways of producing an insulated cable 
had been considered before this time ; some, 
for example, by threading on to the wire 
pieces of glass tubing, by surrounding the 
wire with various insulations, and. obviously 
the technique of rope making was closely 
related to that for making cable. Indeed, the 
first cables were really ropes with a metal 
wire running through the centre. For sub- 
marine work it was appreciated that a con- 
tinuous hermetically sealed covering was 
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required and a suitable substance was obtained 
by Siemens Brothers in gutta percha, the sap 
exuded from certain types of tree. By 1848 
the Siemens Company had developed machi- 
nery for insulating cables with gutta percha 
and obtained contracts in Germany for mak- 
ing and laying several hundred miles. These 
were the first practical submarine cables, and 
in the same year the Siemens German 
company produced a seamless gutta percha 
insulated submarine cable and laid lengths of 
it in the port of Kiel for exploding mines. 
From these beginnings the next step was to 
surround the insulated core of the cable with 
galvanised iron wires laid on a suitable bed. 
In general the bed was hemp rope. These 
iron wires were necessary not only to protect 
the cable from physical damage, but to pro- 
vide the necessary tensile strength. The 
finished cable was therefore exactly like a 
wire rope of to-day. 

Due to the astonishing growth of interest 
in submarine telegraph cables in the years 
1860 to 1890, Sir William Siemens resolved 
to design a cable ship on his own initiative, 
although he had no previous experience of 
naval architecture. With it Siemens made 
and laid many important telegraph cables 
throughout the world and by 1897 no less 
than seven North Atlantic telegraph cables 
connecting Great Britain with the American 
continent had been laid with this ship. In 
1861 out of 11,300 miles of cable laid only 
3000 miles were actually working, and the 
world was clamouring for cables. William 
Siemens determined to be among those who 
satisfied this demand. 


THE TELEPHONE 


But another revolution had, in the mean- 
time, taken place with the invention in 1878 
by Alexander Graham Bell of the telephone. 
Very shortly after the announcement by Bell 
another type of microphone was developed 
which, with its accompanying battery, had 
an amplification of about 100 times that of 
the Bell transmitter, and the carbon micro- 
phone, as it was called, depending on the 
changing resistance of carbon with pressure, 
was responsible for a series of remarkable 
developments in communications which 
flowed in rapid succession. 

Within ten months of the announcement 
by Bell, the German Siemens companies had 
patented a number of telephone instruments, 
among which was probably the first loud- 
speaker with paper diaphragms. Thomas 
Alvar Edison also entered the field with 
characteristic energy and rapidly produced 
an improved carbon microphone. 

In the beginnings of telephony, as had been 
the case with telegraphy, two instruments were 
connected directly together by a twin wire. 
The telephone transmitter and receiver were, 
therefore, used in precisely the same way as 
the telegraph key and the needle instrument 
which signalled Morse code at the other end 
of the telegraph line. 

The first manual exchanges were brought 
into use about the year 1880 and from that 
time up to the First World War they under- 
went general development without any funda- 
mental invention, but after the first war the 
automatic exchange, which had resulted in 
the main from the pioneer work of an inventor 
called Strowger, in the U.S.A., came to 
the forefront and Siemens took their share of 


“the development of the high-speed switches, 


relays and other components for these auto- 
matic systems—systems which in these later 
days are of great complexity and reliability. 

One of the first practical installations in this 
country utilised the Bell receiver with a 
carbon transmitter and was called the 
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Gower Bell telephone which was standardised 
by the Post Office in 1880. The carbon 
microphone was that due to Professor 
Hughes first shown at the Royal Institution 
and the receiver was the standard Bell 
receiver. The principle of the telephone and 
its value in industry and commerce having 
been demonstrated, developments took place 
in the instruments at each end of the line, 
in the telephone exchange itself and in the 
telephone cables to connect two exchanges 
together. 

The Gower Bell telephone with its some- 
what cumbersome ear tubes survived for 
about twenty years but just before the 
beginning of the present century and lasting 
for the first quarter of the century, the stan- 
dard Post Office subscribers’ telephone 
became a combination of the so-called 
solid-back carbon granule transmitter and 
the long handle Bell receiver. By the 
end of this period Siemens Brothers had 
designed the ‘“‘ Neophone” which sub- 
stantially is the telephone instrument which 
is known to all of us to-day and which is 
used all over the world. The British Post 
Office standardised this instrument under 
the name Hand Combination Set and it is 
the basis for all the practical designs through- 
out the world. 

While all this was happening the company’s 
dial, the key to automatic exchange opera- 
tion, was adopted by the Post Office in 1921 
and an improved version, the cam plate dial, 
was patented by Siemens Brothers in 1928 
and adopted in 1930. This dial controlled 
a Strowger two-motion switch which, in the 
hands of Laidlaw and Grinsted of my 
company, underwent important develop- 
ments. Immediately Grinsted and his col- 
leagues embarked on the development of the 
high-speed motor uniselector switch which, 
with its accompanying high-speed relays, 
causes the operation of a switch circuit in less 
than one thousandth of a second instead of 
many thousandths of a second in use hitherto. 
The company’s No. 17 automatic telephone 
system which resulted from this primary 
work and other engineering developments, 
has now been installed in many places 
throughout the world and is becoming 
standard in Australia. 

Until a year or two ago the only method 
of speaking on the telephone to America 
was by radio, but by that time work which 
had been going on for twenty or twenty-five 
years both in this country and in America 
culminated in the manufacture of a telephone 
cable system capable of being lowered to 
the bottom of the Atlantic and to connect 
the two continents of U.S.A. and Great 
Britain not by a telegraph cable but by a 
telephone cable. One of the major problems 
which had to be overcome was that of 
attenuation. 

The problem of making a cable, therefore, 
which would transmit clear telephony over 
the Atlantic was not only one of producing 
a cable of extremely high accuracy but also 
producing a type of|repeater of such re- 
liability that its thermionic valves at the 
bottom of the sea could be expected to work 
without failure for at least twenty years. 
By a joint British and American enterprise 
the various problems were eventually solved 
and the cable was opened last year. 

It is interesting to record, before leaving 
the subject of communications for the mo- 
ment, that to provide a meeting place for 
the rapidly growing art and science in the 
field of telegraphy the Society of Telegraph 
Engineers was formed in 1872. It became 
the Institution of Telegraph Engineers in 
1878 and Dr. William Siemens, as he then 
was, gave his founder’s Presidential address. 
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As electrical science expanded during the 
next few years, the Institution was expanded 
in scope to accept papers and to form a 
meeting place for deliberations on many 
other aspects of the rapidly growing electrical 
industry and, therefore, the name of the 
Institution was changed to that of the Insti- 
tution of Electrical Engineers. 


POWER 


I want us now to take our minds back to 
Faraday’s lecture in 1831. You will recall 
that in that lecture Faraday announced the 
discovery of what is now known as “ electro- 
magnetic induction”? and he spoke of his 
““ magneto electrical machine.” It is of 
interest to recall that Faraday told William 
Siemens in a letter that he had deduced the 
principle of induction in 1824 but that his 
pre-occupation with chemistry and other 
scientific work had prevented him bringing 
about a practical demonstration of this 
phenomena until the years 1830 and 1831 
culminating in his famous Discourse before 
the Royal Institution. 

The steel available for magnets at that 
time for making magnetc-electric machines 
was very poor stuff indeed compared with 
the magnetic steel of to-day. The magnets 
speedily lost their magnetism, both with 
mechanical shock or the passage of time. 
Steps were therefore taken to re-energise 
the magnets by means of a second generator 
or battery. You will appreciate that the 
generators of the day consisted simply of the 
poles of a powerful magnet, or a group of 
magnets, with an aperture cut in the poles in 
which rotated an armature on which coils of 
wire were wound. Electric current was taken 
off from the armature by means of what we 
now call a commutator or slip rings, depend- 
ing on whether rectified direct current was 
required or alternating current. The Siemens’ 
factories engaged themselves in the design and 
production ‘of machines of this type with 
permanent magnets, first of all as signal 
generators for their telegraph systems, and 
eventually for generating small amounts of 
energy for other purposes. Unfortunately 
the output of these early machines, and their 
efficiency in converting mechanical into 
electrical energy, was relatively small and the 
output also declined after a time due to the 
progressive loss of strength of the permanent 
magnets of that day. 

In 1867, however, Siemens Brothers and 
others almost simultaneously, discovered 
that some of the current from the generator 
could be shunted or passed back through 
windings on the magnets themselves, and so 
the self-excited generator or dynamo was 
invented. Very soon they discovered that 
the soft iron poles would retain sufficient 
magnetism to allow the dynamo to build up 
to its designed voltage without the use of 
permanent magnets at all. Siemens thus 
began the production of the self-excited 
dynamo at Woolwich about the year 1870. 
It is now a matter of record that the Stafford 
Works were sold in 1919 to The English 
Electric Company when Siemens Brothers 
decided to withdraw from their heavy plant 
and pioneer work on power generation and 
application. 

A stage had now been reached when 
dynamos were available for generating elec- 
tricity and their first use was to produce light 
and we must remember, as I said at the 
beginning, that there were still no power 
stations or electric wiring or electric wires 
even, or cable, or any machines or equipment 
designed to be driven by electricity. Even 
the carbon arc had severe limitations. It 
was only suitable for street lighting or the 
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lighting of large areas and it was applieg 
rapidly as agreements could be reached tg 
such installations as the lighting of the Ro 
Exchange, the internal lighting of the Albert 
Hall and the British Museum.  Sieme 
Brothers entered the field of lighting with all 
the accessories and developments both of th 
carbon arc itself and all the necessary fittings 
fixtures and control units. . ‘ 

The time was ripe, therefore, for so 
major new development which would allow 
electric generation to take its proper place 
in the rapidly evolving industry of the lay 
quarter of the nineteenth century and the 
event which caused a new impetus and a new 
urge was the development by Swan jp 
England, and simultaneously by Edison jn 
America, of the carbon filament lamp, jp 
which light was produced by incandescence 
of a thin filament of carbon enclosed 
within an exhausted glass bulb. Fortunately 
Swan and Edison, instead of entering into 
disastrous litigation, decided to join forces 
and in 1882 they formed the Edison Swan 
Electric Company, Lid., who developed and 
marketed their invention. 

These developments demanded a new prin. 
ciple in the generation of electrical energy, 
The new principle was to form lighting 
stations as they were called—the forerunners 
of the present power stations—which lighting 
stations would supply electrical energy and 
distribute this energy over cables and wires 
to the houses of the subscribers. 

It was necessary to provide some means of 
dealing with the variations in load on the 
lighting station at different times in the day 
and night, and, hence, the lead-acid accumu- 
lator was developed for what became known 
as the central station battery. It was Sir 
Joseph Swan who invented the preform 
pasted plate which is now standard through- 
out the world with lead-acid accumulators, 
and this replaced the tedious process of pro- 
ducing the original Planté plates by a sequence 
of charging and discharging operations. 

The lighting station, located near to the 
lighting system, contained prime movers 
such as steam engines, or gas engines, driving 
d.c. generators and using an accumulator 
battery to take over the supply when the 
load fell below a certain minimum. 

Among the uses of the d.c. dynamo was 
its reversibility—the fact that it became a 
motor and produced rotatory motion if 
supplied by electricity from another source. 
This discovery suggested, among other things, 
the possibility of electric traction, and in 
1882 William Siemens designed an electric 
railway for Portrush in Ireland and, using 
two water turbines for driving his dynamo, he 
electrified the rails (the power being trans- 
mitted to the railway by an underground 
power cable) and so produced one of the 
first electric railway systems in the world. It 
is believed that the first of all such systems 
was that due to his brother, Werner von 
Siemens in Germany. 


EARLY POWER CABLES 


Broadly speaking, the power supplies of 
that time were either carried by bare wire on 
insulators in ducts or by power cables, but 
gradually power cables took over from the 
bare wire. 

Siemens Brothers favoured impregnated 
jute for power cables. Later they used 
insulating compounds of various types and 
in 1883 had developed the lead press which 
gave a continuous tube of lead over the 
insulated cable core which eventually became 
standard for the sheathing of power cables. 

In 1885 the German Siemens Company 
introduced the protection of the lead sheath 
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with overlapping steel tapes and this brought 
the character of development almost to 
modern times as the steel tape or steel wire 
armoured cable of to-day is essentially the 
e in character as the 1885 Siemens cable. 

By 1889, Siemens Brothers had laid a cable 
of this general kind operating at 2400V for 
the London Electricity Supply Corporation. 

By the turn of the century, the development 
of power transformers and cables had reached 
a point at which 10,000V was considered a 
normal voltage for power transmission lines. 
it was, however, Clear that for the trans- 
mission of much greater power, increases in 
the operating voltage was essential. Ferranti 

ovided one of the basic solutions to this 

oblem by his development of the use of 
impregnated paper as an insulation for the 
cable, and this development led to modern 
types of paper-insulated cable of the solid 
oil-insulated paper type up to 33kV. I hada 
letter from Sir Vincent de Ferranti the other 
day in which he reminded me that his father, 
Sebastian de Ferranti, began work at Siemens, 
Woolwich, soon after he reached this country 
about 1883. 

Siemens made rapid developments in both 
land and underwater power cables, and in 
1928 they made and laid 83 miles of 33kV 
submarine power cable in Sydney, Australia. 
This was followed by a submarine cable 
across the Brisbane River and the first power 
cable from the mainland to the Isle of Wight. 


LIGHT 


In the previous sections we have seen how 
interlaced have been the various influences 
which have affected developments in electrical 
technology during the last century and no- 
where has this been more true than in the 
case of lighting. 

Let us try to see the reasons which lead 
to the rapid development of electric lighting. 

You will recall that Swan and Edison 
together in 1879 and 1880 announced the 
development of a practical small unit of 
light—the carbon filament lamp. This lamp 
operated at what we should consider to be 
very low efficiency—an efficiency of the order 
of } lumen per watt. When I tell you that if 
it was possible to convert one watt wholly 
into light and that that light was at the peak 
of the visible spectrum of the human eye, then 
the efficiency would be of the order of 620 
lumens per watt, one can appreciate how 
inefficient were those early lamps—and yet 
the lamp was a great invention in its time. 
It was followed early in the present century 
by the development by van Bolton of the 
Siemens Company of the first metal filament 
lamp using the comparatively rare and re- 
fractory metal tantalum. 

At the same time in other parts of the world 
tungsten, most refractory of all the metallic 
elements, was being converted into con- 
tinuous filaments by a process in which a 
mixture of tungsten metal powder and binding 
material were extruded through special dies 
and the fragile filaments were found to give 
lamps of even greater efficiency than was 
attainable with either carbon or tantalum. 
Soon afterwards, however, Coolidge in 
America showed that ductile drawn tungsten 
wire could be produced and this drawn 
tungsten wire superseded all other forms of 
filament for electric lamps and is still the 
best filament material to-day. 

At first all electric lamps consisted of a 

ament mounted inside a glass envelope 
and the space within the envelope was 
exhausted of air. Gradually as the lamp 
burned for several hundreds of hours the 
glass bulb slowly darkened. Investigation 


of this darkening process to discover the 
feason showed that in a well made lamp the 
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darkening was due to normal evaporation of 
the tungsten. Langmuir’s discovery that a 
coiled filament behaved in a similar manner 
to a very short length of straight filament 
provided a solution in which the gain due 
to increased efficiency that could be obtained 
without material increase in the rate of 
evaporation far outweighed the losses due 
to conduction and convection and the present 
modern gas-filled lamp was born. 

Such lamps came into general use after 
the end of the 1914-18 war and from those 
beginnings have come the whole range of 
tungsten filament lamps known to-day—a 
range which includes no less than 20,000 to 
30,000 different designs. 

In general, ordinary household lamps are 
designed for about 1100 hours. Some types 
of projector lamp are burnt so brightly that 
their designed life is only 100 hours or fifty 
hours or twenty-five hours according to 
type. It is always a compromise between 
producing the maximum amount of light and 
the maximum amount of life. 

Before I leave the subject of tungsten lamps 
I want to mention a modern development— 
the solid source—in which, for example, 
five tungsten filaments are mounted separately 
in a gas-filled envelope. Because the filaments 
are electrically and mechanically identical 
it is possible for them to touch and operate as 
a solid source even at this very high tempera- 
ture without there being any appreciable 
circulating currents within the compact 
assembly. 

Recently the xenon arc has been developed 
for a number of very special purposes among 
which has been the special light sources for 
radar plot projection. We have a film taken 
within the last two or three days at the 
airport of Indianapolis where this type of 
lamp is used in radar projection equipment 
developed by Kelvin and Hughes. The 
original development was for military pur- 
poses but the equipment is now being used in 
airports in various parts of the world for 
the presentation of radar data showing the 
aircraft around the airport at distances up to 
100 miles. 

These xenon lamps can not only be used 
for projection purposes of the kind we have 
just demonstrated ; they are now being used 
for ordinary small film projectors to replace 
the carbon arc : they have been demonstrated 
in film projectors to show how improved 
screen brightness can be produced by elimina- 
ting the shutter and letting the lamp itself 
flash in and out to act in place of the shutter 
in the normal screen projector. They are 
being tried for such widely different purposes 
as film studio lighting and the lighting of 
television studios in connection with colour 
television. Their very close representation 
of normal daylight enables scenes to be shot 
either inside or outside without any change 
in the colour processing of either the film or 
the television transmitter and receiver. 

Lamps of a similar type but working at 
higher voltages were developed during the 
war to produce very high brightness flashes 
of light for photographing missiles in flight 
and for aerial photography. 

Such discharges of the pulse type pro- 
duced by charging up a condenser to a very 
high voltage and then discharging it momen- 
tarily through quartz or a glass discharge 
tube result in extremely high peak powers— 
a procedure not dissimilar to that used for 
fusing hydrogen atoms in Zeta and Sceptre III. 


THE FUTURE 


Within the last few years we have entered 
a new era in electrical technology. In- 
creasing knowledge of the structure of matter 
and of the properties and behaviour of the 
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ultimate particles of which matter is com- 
posed have led to major advances in the pro- 
duction of energy as shown by our nuclear 
power station projects, on the one hand, and 
to such developments as semi-conductor 
devices on the other. The use of semi- 
conductors enables extremely high-speed 
switching of electrical currents to take place 
and as a matter of fact this concluding 
section of my talk is taking place over what 
is called a talking-path-diode, or for those 
more technically minded, a p.n.p.n. diode. 
With these and other electronic devices 
entirely new types of telephone switching 
systems have been developed. Many devices 
of this nature have already been produced 
with the object of developing all-electronic 
telephone exchange equipment. Great pro- 
gress has been made, and within a year or 
two this country will have in operation a 
complete electronic public telephone exchange 
as a result of combined research and de- 
velopment effort of the major telephone 
companies and the British Post Office. 





British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


HIGHER TENSILE STEEL CHAIN SLINGS 
HIGHER TENSILE STEEL HOOKS 


No. 2902:1957 and No. 2903 :1957. Price 
10s each. The products specified in these publications 
have higher minimum tensile strengths than those 
covered in the “sister” specifications—B.S. 781 
“ wrought iron chain slings ’’ and B.S. 482 “ wrought 
iron and mild steel hooks.” 

B.S. 2902 deals with slings of short link chain, in 
a nominal size range of from tin to 1tin. Require- 
ments are specified for single, two-leg, three-leg 
and four-leg reevable and non-reevable collar slings 
and for their components. Among much useful 
information provided are the following :—a set of 
requirements for the testing machine, details of proof 
testing and proof loads, a form of certificate of test 
and examination, recommendations for safe working 
loads and a table of maximum permissible working 
loads for alternative non-standard rings. 

B.S. 2903 deals with seven types of hand-forged 
or drop-forged hooks of trapezoidal and circular 
cross section. Three of the types are shank hooks, 
and four are eye hooks. Among the requirements 
in the specification proper are those for proof testing 
and inspection. As in B.S. 2902, a form of certificate 
of test and examination is provided. : 

Both standards contain requirements for the 
“quality marking’’ of the products. Notes are 
provided which give the size of mark to be used 
for the different safe working loads (for hooks) and 
the diameters of the rings or links (for slings). In the 
chain slings standard the section following the 
Foreword, and preceding the specification, contains 
three pages of “ Descriptive notes,” followed by 
“Notes on design” (giving simple formule for 
calculating proof loads for links and rings), and a 
table of safe working loads for two-leg slings, with 
instructions On its use to find the working loads for 
three-leg and four-leg slings. ‘ Notes on design” 
are also a feature of the standard for higher tensile 
steel hooks. The contents have been arranged 
for speedy and easy reference. One section.of B.S. 
2902, for example, deals with the components of the 
various types of sling by the “ two-page spread” 
method of presentation—i.e. by relating full page 
illustrations to facing pages of tabulated data. 


MANHOLE AND INSPECTION OPENINGS 
FOR CHEMICAL PLANT 


No. 470: 1957. Price 3s. The Factories Act, 
1937, incorporated the requirements for manhole 
openings specified in the first edition of B.S.470, 
which was issued 25 years ago. At the request of 
the Joint Standardisation Committee of the British 
Chemical Plant Manufacturers’ Association and the 
Association of British Chemical Manufacturers, 
the standard has now been revised to deal with 
manhole openings, hand holes and inspection holes 
for chemical plant and for mobile tanks for chemicals. 

The dimensions for manholes are grouped under 
the three specified shapes: oval, rectangular and 
circular. Those for hand and inspection holes are 
grouped under two shapes: oval and circular. 
The standard includes an appendix which lists 
standards in which the number and positions of 
manholes &c. are laid down. 
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LETTERS AND LITERATURE 


Letters to the Editor 


We do hold ourselves responsible for the opinions of our 
we ‘cuvenentead 


RAILWAYS INTO ROADWAYS 


SirR,—The letter you published in your 
issue of February 21, from Mr. E. C. Gordon 
England of the Railway Conversion League, 
supporting Brigadier Lloyd’s scheme for 
turning railways into roads, contains points 
that will appear sound to the superficial 
reader, but how much analytical examination 
will they stand ? For example, his suggestion 
that Brigadier Lloyd, in doing his best to 
make this country support his pet and in 
many ways nebulous ideas, is making 
a great gift to the nation, is extremely 
foolish and it becomes more so when he 
decries your editorial suggestion that the 
Brigadier should work out more details to 
prove the practicability of his scheme, 
advocating instead that this should be a 
matter for “indolent and complacent 
authority to undertake as a duty to the 
tax-payer.” 

There are a lot of guess-work figures 
masquerading as “‘ sound estimates” used 
by whole-hogging road enthusiasts. Mr. 
England, for example, states that “ 
traffic delays are costing the British citizen 
more than the whole of the traffic receipts 
from the railways! This loss is variously 
estimated as between £500 and £1000 
million a year.”” What rubbish! Of what 
urgency is a large amount of the traffic, some 
of it commercial as well as private, which is 
cluttering up our roads? To give an 
example, I recently observed a large vehicle, 
of pantechnicon dimensions, causing a big 
traffic jam in Villiers Street, W.C.2., which is 
a narrow but much used street running along- 
side Charing Cross southern main line station. 
Now this giant vehicle was labelled with the 
name and address of a sweet manufacturer 
of a north western town. It was quite 
absurd that it should be causing a traffic 
jam in Villiers Street after having no doubt 
caused a good deal of delay and traffic con- 
gestion on more than 200 miles of main 
road in carrying its vital cargo of sweets to 
London, and no doubt it also could not 
travel as fast as it might have done because 
of much other traffic some of it of like nature. 
The time lost by such traffic in a journey to 
London and in getting jammed in narrow 
streets in London, for which such vehicles 
are in any case unfitted, is no doubt included 
in the figures quoted by Mr. Gordon England 
as purporting to show the cost falling upon 
the British citizen for not having borne the 
tremendous burden, not only directly but 
in damage to the National Economy, of 
providing all the road space, including the 
conversion of the railways, demanded by 
the road enthusiasts. 

People who recognise that the most 
efficient transport is obtained by making 
the proper use of railways and that every 
form of transport has its appropriate place, 
appear to be somewhat scathingly regarded 


by those who cannot see themselves as a 
much worse brand of enthusiasts as “‘ railway 
enthusiasts.” The trouble about the “ road 
enthusiast’ is that in complete contrast 
he is an extremist and sees no value in any 
other form of transport than that of 
roads. Hence the owner of any motor vehicle 
in this over-crowded country must be pro- 
vided with roads that will enable him to get 
wherever he may wish, irrespective of 
necessity, at high average speed, and irrespec- 
tive also of what this must cost every 
citizen. The burden of providing such 
facilities for every Tom, Dick and Harry 
who owns a motor vehicle and for the in- 
creasing number who are going to do so in 
the future, would in any case be ruinous. 
The road enthusiast, however, stops at nothing 
and thus those who prefer to travel by rail 
must be made to travel by road whether they 
dislike it or not. What this Railway Con- 
version League obviously seeks to impose 
is a complete transport dictatorship. 

The root cause of road congestion and 
many other troubles that beset us is, of 
course, that we are seriously over-populated, 
which is so little recognised that even under 
such conditions we constantly import more 
people. 

The one aspect, above all others, that 
makes the proposal so foolish is that con- 
version of our railways into roads would 
make all our transport dependent upon over- 
seas oil, mainly from remote sources not 
under our national control. The world’s 
store of oil is furthermore exhaustible and it 
is being used up in an increasingly profligate 
manner which the road enthusiasts obviously 
regard as the height of wisdom. That the 
policy of railway electrification, in order to 
make use of the new sources of energy and 
to make our transport less dependent upon 
imported oil, is the right one should be ob- 
vious to all sensible people. How soon some 
minds forget the lessons of the last war and 
the Suez Canal trouble. 

Consideration of the matter from this 
fuel aspect is alone sufficient to condemn 
the proposals for converting railways into 
roadways as utterly absurd and it is sur- 
prising that so many responsible papers and 
journals have given the matter so much 
publicity. 

R. D. REYNOLDs, 
A.M.LE.E., M.Inst.F. 
Twickenham, 
Middlesex, 
March 4, 1958. 


Sir,—The only benefit likely to arise from 
fantastic proposals to convert the railways 
into’ roads is that some attention may be 
focused on the privileges allowed to road 
transport in this country. 

For well over a century there has been 
an increasing tendency to force economic 
activities to bear in financial cost what they 
might otherwise pass on to the community 
in social cost ; but so far the one exception 


to this trend has been road transpoy 
Everything which has happened here has 
fully justified the fears of those nineteenth 
century legislators who sought to hamper the 
utilisation of mechanically propelled vehicle; 
on our roads. The annual toll in deaths 
and maimings constitutes a Concealed 
subsidy to this form of moving goods and 
people from one place to another for which 
it would be difficult to find a parallel in any 
other economic activity. ; 

It is not easy to ascribe a cause for this 
situation. One reason may lie in the fac 
that its continued toleration responds to , 
widely diversified vested interest. We aj 
have a vested interest in having, either fo, 
pleasure or for profit, our own road vehicles 
in the operation of which we seek the mini- 
mum state regulation, regardless of the 
subsidy in life forfeited which this forces others 
to pay. But there are other less immediately 
discernible vested interests involved. The 
production of cars and lorries is by flow pro- 
duction where maximum output is a condi- 
tion of low cost ; and when the saturation 
of the roads threatens to build up operating 
costs, so making the alleged economics of 
road transport less conspicuous, it would no 
doubt be a comfort to these manufacturers 
if they secured extended openings for their 
wares by the conversion of railways into 
roads. 

Now the very nature of road transport 
precludes its operation to the same standards 
of safety as the railways ; but if the competi- 
tive efficiency of British industry is such that 
it cannot operate without subsidised trans- 
port, then let that subsidy be a money 
subsidy paid to that form of transport which 
can carry without killing, in preference to 
that subsidy in life paid by we know not 
whom tomorrow without which the other 
system cannot operate. To this end it is 
suggested that the British Transport Com- 
mission should be relieved of its obligation 
to meet the interest burden on British 
Transport Stock, provided the advantages 
are passed to users in reduced charges. 

A further objection to these curious 
proposals to substitute road for rail trans 
port lies in the fact that it would enlarge 
and perpetuate the dependence of our trans- 
port on precarious foreign oil supplies; 
whereas the railways, fully electrified, open 
a possibility of utilising the promised cheap 
source of power in nuclear fission. 

Finally, the revival of the railways as the 
major form of transport would have a further 
beneficial effect in contracting the size of 
our motor manufacturing industry. This 
is an industry with the features of imperfect 
competition ; of which the two most wasteful 
practices are artificial product differentiation 
and artificial product innovation ; the latter 
being the more serious. They result in the 
employment of high quality technologists, 
technicians, stylists, draughtsmen, planners, 
and all those associated with retooling, 
in a constant quest for innovation and change 
to find some new thing to put before the public 
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very three or four years or sooner. Itis very 
uestionable whether we can afford this 
continued misuse of scarce resources which 
might better be deployed in those science 
based industries where our advantage is the 


greatest. 


e 


J. E. Cue 


Cardiff, 
March 4, 1958. 


Book Reviews 


Fundamental Principles of Transistors. By 
J, Evans. Heywood and Co., Lid., 
Ingersoll House, 9, Kingsway, London, 
W.C.2. Price 45s. 

PossisLY one of the most exciting features 
of the transistor is that it is likely to be a 
far more reliable amplifying device than its 
thermionic valve counterpart. This will 
almost certainly bring about an extensive 
application of electronic techniques to the 
industrial field, where a very high premium 
js usually placed on reliability. 1t is hardly 
surprising, therefore, that the electronic 
components industry is deploying increasing 
amounts of its resources towards developing 
and manufacturing the transistor. However, 
when a new subject develops at such a rapid 
pace, many problems must be faced, not the 
least of which is that of making sure that the 
scientists and technologists can get their 
subject into perspective. Everywhere, they 
are surrounded by what appears to be an 
avalanche of specialised technical papers 
dealing with narrow aspects of the subject. 
It is to help these people that Dr. Evans 
has written his book. Broadly, the book 
provides an introduction to the transistor, 
its basic physics, the materials that are 
needed to make it, and the various forms 
it can take. How it is used in electronic 
circuits is not discussed. 

The theories of semi-conductor physics, 
which underlie the transistor venture are 
dealt with in reasonably simple terms. 
After answering the question of why single 
crystal material is necessary, Dr. Evans 
goes on to consider various aspects of 
electronic conduction in semiconductors. 
By then the reader is sufficiently acquainted 
with the concept of the “ positive hole” 
to be able to understand the difference 
between minority and majority charge carriers 
and how the former can move and live. 
There follows a chapter describing how 
some of the physical characteristics of semi- 
conductors can be measured. 

Possibly the main “ break-through” in 
the development of the transistor was Shock- 
ley’s appreciation of the mechanism by which 
rectification is obtained at a junction between 
p- and n-type semi-conductors. This p-n 
junction is discussed in some detail. This 
is as it should be, because once its principles 
are grasped the jump to the junction transis- 
tor is easy. Indeed, so easy is it that Dr. 
Evans is able to devote almost the whole 
of his chapter on the junction transistor 
to such detailed aspects as the way in which 
its gain varies with the operating point, 
and the factors that limit the maximum 
voltages that can be used. In order to keep 
the record complete it is probably as well 
that there is a chapter on the point-contact 
transistor, even though this device, the first 
of the transistor family, is of little practical 
significance these days. Of much greater 
interest is the chapter on special types of 
transistors, a chapter that manages to be 
temarkably up to date. é 

The book also contains a description 
of how germanium transistors are made, 
ftom the purification of the germanium 
itself to the carrying out of measurements 
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on the final transistor in order to make sure 
that it will work satisfactorily. Germanium 
transistors form the main background to 
the book. Nothing is lost by this and one 
trusts that those who are more interested 
in silicon transistors will find the situation 
tolerably redressed in the last chapter. 

In the arts, books and their authors 
provide mutual reflections of each other. 
In physical science and in engineering this 
is not often the case, possibly because the 
authors see their task more as one of recording 
facts than of contributing to literature ; in the 
majority of such works each chapter is 
almost an entity on its own. How refreshing 
to find that Dr. Evans has striven to keep 
away from this tradition by writing a book 
that is intended to be read as a whole and 
not as a series of parts. As a result one can 
sense the author’s keen feeling for his subject 
and his liveliness as a teacher. 

We are sure that this book, which com- 
bines clarity of presentation with reasonable 
balance of subject matter, will be widely 
read by newcomers to the transistor field. 
Circuit engineers coming face to face with 
the transistor and wishing to make a com- 
plete conquest, may also find it a rewarding 
book to read. Readers will find that refer- 
ences to further reading are well presented ; 
they do not seek to be all-embracing but, 
rather, to guide the reader into the more 
worthwhile channels. The word “fundamen- 
tal’’ in the title of a book sometimes conjures 
up visions of extreme rigour, but readers 
need have no fears about Dr. Evans’ book ; 
“fundamental” in this case means “an 
introduction to.” 


Twilight of the Railways: What Roads 
They’ll Make. By BRIGADIER T. I. LLoyD. 
Forster Groom and Co., Ltd., 23, Craven 
Street, London, W.C.2. Price 5s. 

THE author’s proposal to convert the British 
railway system into a “ reserved roadway 
system” will be familiar to readers of this 
journal, since it has quite recently been the 
subject of a “‘ Leader” and subsequently of 
correspondence, in these columns. In this 
book the proposals are explained, but not 
in such technicality as they were in Brigadier 
Lloyd’s paper to the Institution of Civil 
Engineers. In fact, the book is intended for 
the general reader, and is written accordingly, 
in a lively and persuasive style. But we think 
that the style of presentation will not be 
noticed so much by the reader, who will be 
intent on the proposals themselves. These we 
have already discussed and our opinions need 
not be repeated here. 


Books Received 


Mechanical Vibrations. By A. H. Church. Chap- 
man and Hall, Ltd., 37, Essex Street, Strand, London, 
W.C.2. Price 54s. 

Ideas, Inventions and Patents. By R. A. Buckles. 
Chapman and Hall, Ltd., 37, Essex Street, Strand, 
London, W.C.2. Price 48s. 

Automation in Practice. By S. E. Russinoff. The 
Technical Press, Ltd., 1, Justice Walk, Chelsea, 
London, S.W.3. Price 55s. 


Drainage Pipework in Dwellings: Hydraulic 
pula-and Performance. By A. F. E. Wise. H.M. 
Stationery Office. Price 10s. 6d. 

The Channel Tunnel. By H. Slater and C. Barnett, 
Allan Wingate (Publishers), Ltd., 12, Beauchamp 
Place, London, S.W.3. Price 21s. 

Semiconductor Thermoelements and Thermoelectric 
Cooling. By A. F. loffe. Infosearch, 16, Ladbroke 
Gardens, London, W.11. Price 42s. 

Electronic Measuring Instruments. Second Edition. 
By E. M. W. Banner. Chapman and Hall, Ltd., 
37, Essex Street, Strand, London, W.C.2. Price 56s. 

The Sources of Invention. By J. Jewes, D. Sawers . 
and R. Stillerman. Macmillan and Co., Ltd, 
St. Martin’s Street, London, W.C.2. Price 31s. 6d. 
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Technical Reports 


Definition and Significance of the Flow Coefficient in 
Accelerated Flow, with Special Reference to Metering 
Devices. By T. H. Redding, M.Sc., F.Inst.P., A.M.I. 
Mech.E., A.F.R.Ae.S. B.S.I.R.A. Research Report 
M 30. British Scientific Instrument Research 
Association, Chislehurst, Kent. Price 5s. 6d.—Owing 
to the absence of an adequate theoretical treatment of 
fluid flow through enclosed channels of non-uniform 
section and, in particular, through constrictive devices. 
only in a limited number of cases is it possible to 
derive an expression that permits the accurate 
evaluation of the flow-rate in terms of the pressure 
drop over a specified length of channel. Therefore 
the conventional method of deducing a flow-rate 
from the pressure drop across a metering orifice or 
nozzle involves the introduction of a correction factor, 
generally known as the “ discharge coefficient,” 
which serves to effect agreement between theory and 
practice. 

The objection to this approach is that it can lead 
to serious misconceptions as to the true significance 
of the “ discharge coefficient,” particularly where the 
teaching of enclosed-channel phenomena is concerned. 
It is the author’s experience that students and others 
coming fresh to the subject are troubled: by the 
artificiality of the “‘ correction factor’? method, and 
therefore fail to appreciate the relative functions of the 
theoretical and empirical approaches in the derivation 
of working formule for design purposes. 

The immediate stimulus for the present text was 
therefore the obvious need, of both flow specialists 
and students, for a systematic treatment of enclosed- 
channel flow problems, by means of which it is possible 
to establish non-dimensional flow-coefficients that 
will facilitate the presentation and interpretation of 
experimental data for subsequent use in the design 
of flow metering devices. 

This booklet is a reprint of a paper that was origin- 
ally published in the October, 1957, issue of the 
Journal of Electronics and Control. 


Some Proposals Regarding the Definitions of Terms 
Relating to Various Flow Régimes of a Gas. C. H. E. 
Warren and A. D. Young. A.R.C. Current Paper 
No. 368. H.M. Stationery Office. Price 1s. 6d.—In 
recent years there has been a rapid expansion of the 
ranges of speed and altitude that are of practical 
interest to aircraft and missile designers. In conse- 
quence, several new terms have been introduced to 
describe the new flow régimes that require to be 
considered, and, at the same time, the meanings of 
some of the older terms have undergone a measure of 
modification. The meanings attached to these terms 
by different workers have not always been consistent, 
differences have sometimes arisen from the differences 
of outlook between theoretical and experimental 
workers or between those concerned primarily with 
the motion of a fluid and those concerned primarily 
with the forces on a body in the fluid. To avoid the 
confusion that may readily arise if such differences 
become too well established it was felt desirable at 
this stage to attempt the formulation of unambiguous 
definitions of the more important terms in current use. 


A Method for Calculating the Pressure Distribution 
Over Jet-Flapped Wings. By D. Kiichemann. Reports 
and Memoranda No. 3036. H.M. Stationery Office. 
Price 7s. 6d.—The incompressible flow past an aerofoil 
with a thin jet emerging from its lower surface some- 
where near the trailing edge is considered. Based on 
unpublished work of Gates, Maskell and Spence, a 
simple method is described for calculating the pressure 
distribution over wings of non-zero thickness. The 
effects of finite aspect ratio and of camber are 
included, and the method can be used for desi 
purposes. The possible effects of sweep are bri 
discussed. It is pointed out that a saddleback chord- 
wise loading is typical for aerofoils with jets and 
that this is the basic reason for many of the 
aerodynamic advantages of the jet-flap system. 


Catalogues and Brochures 


F, E. Cattow (Enoresrs), Ltd., Birchill Road, Kirkby 
Trading Estate, Liverpool. ts giving ils of - 
bladed fans for dust extraction, air conveying, and a 

batch mixer, suitable for dry materials. 

Fry's Drecastinas. Ltd., Midland Works, Brierley Hill Road, 
Wordsley, Nr. Stourbridge.—Booklet entitled ‘* Diecastings— 
Your Questions Answered." It is directed to answer any questions 
that customers might have regarding diecastings. 

AUDLEY ENGINEERING ComPANy. Ltd., Newport, Shropshire.— 
Illustrated publications entitled “‘ Audco Valves—Power Opera- 
= and Remote Control,”” and “‘ Electrically Operated Audco 

ves.”” 

Davey, PAXMAN AND Co., Ltd., Standard Ironworks, Col- 
chester.—A pictorial review of some of the interesting loco- 
motives with which the company has been associated over the 
last twenty-five years. 

ROBERTSON THAIN, Ltd., Ellesmere Port, Wirral, Cheshire.— 
Publication No. LR103, describing a method developed of 
applying insulation to the underside of protected metal roofs 
and walls without disturbing existing cladding. 

Q.V.F., Ltd., Fenton, Staffs —Brochure entitled ‘‘ The Climb- 
ing Film Evaporator.”’ illustrating a unit with a single lin Sore 
Calandria tube, suitable for operation either at atmospheric 
pressure or under vacuum. as a single-pass or recirculation unit. 

IMPERIAL CHEMICAL INDusTRIES, Ltd., Metals Division, P.O. 
Box 216, Birmingham, 6.—Leaflet describing some of the non- 
ferrous rolled sections manufactured by the company. 








Fig. 1—Motor coach with baggage van and seating accommodation for forty passengers. This coach has a 
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tare weight of 61 tons 2 cwt 


Electric Trains for South African 
Railways 


Particulars have been received from the Metropolitan-Cammell Carriage and 
Wagon Company, Ltd., of the electric coaching stock to the value of over £7,000,000 


the firm is building for the South African Railways. 


The first vehicles supplied to 


this order have successfully completed running tests and were placed in regular 
service in February last. These particulars include notes on the methods adopted 
for stress analysis and calculations of the body shells which carry structural loads. 


HE main contractor for the design and 
manufacture of 349 electric coaches 
for the 3ft 6in gauge Reef System of the 
South African Railways is the Metropolitan- 
Cammell Carriage and Wagon Company, Ltd., 
of Saltley, Birmingham, and deliveries of the 
new vehicles were begun in the last few 
months of 1957. The order included 105 motor 
coaches and 244 trailer coaches, of which 
seventy motor and 123 trailer coaches are being 
built at the main contractor’s works, and the 
remainder by the Birmingham Carriage and 
Wagon Company, Ltd. The main electrical 
equipment for all the stock is being supplied by 
the Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, Manchester. Typical 
vehicles of this new stock are illustrated on 
this page. Of the 105 motor coaches ordered, 
sixty have upper-class accommodation, ten 
have a guard’s and baggage compartment with 
upper-class accommodation, and thirty-five 
have a guard’s and baggage compartment with 
third-class accommodation. Of the 244 
trailer coaches 211 are for upper-class and 
thirty-three for third-class passengers. 

The trains are designed to run from a 
3000V d.c. supply from overhead wires and 
can be driven from a cab at either end of a 
train. A typical eight-coach train consists 
of six trailer coaches with a motor coach at 
each end, the main dimensions of the vehicles 
being as follows :— 


Length over body end panels . 6Oft Zin 
Width over body panels... ... ... 0. 0 ee ee =Oft 3in 
Centres of bogies (motor coaches)... ... ... ... ... 4Ift 
Bogie wheelbase (motorcoaches)... ... ... ... ... 9ft 
Centres of bogies (trailer coaches) ose. oso coe son, 
Bogie wheelbase (trailer coaches)... ... ... ...... 6ft 9in 
| ERO ee 


Bopy CONSTRUCTION 


The general construction of the cars is 
based on the integral tubular anti-telescopic 
principle, in which the whole body shell is 
considered as a rectangular tube with rounded 
corners, stiffened at intervals in its length by 
lateral rings formed by the cross bars, body- 
side pillars and carlines. These lateral rings 
are maintained in position by the continuous 


longitudinal stiffening members, such as 
cantrails, body-side rails, purlins and solebars. 
All these members are welded at the joints 
with other members and also to the outer 
skin, the whole forming the self-supporting 
and load-carrying body shell. A cross 
section of the body shell of a coach is shown 
in Fig. 4. The designs were prepared to give 
lightness to the trailer cars and, commensu- 
rate with adequate strength, to carry the 
extremely heavy peak loads specified, together 
with 200 tons end loading. It is interesting 
to note that a trailer coach shell, such as 
that shown in Fig. 3, and weighing just under 
10 tons, will support a loading of over 33 tons. 

The underframes of the trailer coaches are 
built up from folded or drawn section for the 
solebars and cross bars with a strong longi- 
tudinal troughing below the cross bars which 
is stitch-welded to the solebars. This trough- 
ing is 16 s.w.g. material, whilst the solebars 
and cross bars are #;in and }in thick, respec- 
tively. The cross bars run continuously from 
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solebar to solebar and there are no conye 

tional longitudinal members. A cross wind 
has been added between the bolster and th 
headstock to deal with the buffing loads fro : 
the end longitude and to distribute these loads 
between solebar and bolster and thence a 
the troughing which provides the as 
member dealing with buffing loads, The 
channel section headstocks, made from $in 
rolled plate, have a large over-rider castip 
secured in the centre to prevent the couplers 
from separating vertically in the cvent of a 
collision and thus minimising the risk of 
telescoping. 

The body sides are built up from drawn 
section main framing members, to which the 
14 s.w.g. panels are spot-welded. The 
body pillars, cantrail and crib rails are of 
12 s.w.g. material, whilst longitudinal rails 
are in 14 s.w.g. material. All framin 
members, both vertical and horizontal, are 
continuous and the body pillars are notched 
as required to pass the longitudinal rails. 
The panels, which are pressed for window 
openings and doorways, are automatically 
seam-welded before being spot-welded to the 
framing. Shallow “top hat”’ sections are 
used for the horizontal rails and modified 
channels for the pillars. 

The principle of the roof construction is 
similar to the body side ; the carlines, which 
are individual pressings from cantrail to 
cantrail, are notched to allow the V\- 
section purlins to be continuous from one 
end of the roof to the other. The frame 
members are welded to each other and stitch- 
welded to the roof sheets. The end framing 
is somewhat more rigidly constructed because 
of the possibility of collisions, although 
folded and drawn sections are again used in 
conjunction with 14 s.w.g. panels. 

This structural description covers the 
trailer coaches, the motor coaches being very 
similar above the solebars, although below 
this level the underframe has been strength- 
ened to carry the heavy electrical equipment. 


CALCULATIONS 


A careful stress analysis was conducted at 
every stage of the design of the new vehicles 
and we have received from the makers a brief 
description of the methods employed. The 
complete determination of stress and deflection 
characteristics of any coach structure involves 
a number of complex problems and in this 
particular contract such calculations were 
more than ever necessary in view of the 
exacting requirements, relating to weights 
and strength, imposed by the S.A.R. 

Most important amongst various loading 





ig. 2—Typlcel taller conch to sont stuty-tno Srebclees passengers. This coach has a tare weight of 30 
tons cwt 
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conditions considered 
were the following : 

(a) Vertically ap- 
plied loads due to 
structure, equipment 
and passenger weights, 
representing in one case 
a load of 33 tons. 

(6) Horizontal load- 
ing due to traction, 
braking and buffing 
forces. In this load 
category all coaches 
had to be proved cap- 
able of withstanding a 
minimum of 200 tons 
applied at. the centre 
coupling without dam- 
age. At end loadings, 
above this figure, it 
had to be arranged 
that damage should 
first occur in the areas 
between bolster and 
headstock before any 
damage occurred be- 
tween bolsters. 

In the calculations 
of the basic structure all 
interior finish and furn- 
ishings were neglected, 
and the steel shell 
represented as a 
Vierendeel or rectan- 
guiar framed truss 
simply supported at 
two points coinciding 
with the centre pivots. 

It has been proved 
by many tests under- 
taken by Metro-Cammell in the past that in 
the horizontal plane the unity of the main 
structure is impaired by the opening required 
for doors and windows, and that deflections 
under vertical loads take place about two 
horizontal neutral axes. One of these is 
above windows and doors within the group 
of members formed by the cantrails, purlins, 
upper body side sheets and roof sheets ; the 
other is situated within the lower structure 
below doors and windows. Vertical connec- 
tions between these two main groups are 
formed by the pillar structures and quarter 
panels whose neutral axes complete the 
representation of the structure as a series of 
rectangular frames, which can be solved 
analytically. 

As a first step, one member in each rect- 
angular frame was assumed to be severed at 
its mid-point and sufficient forces introduced 
at that point to represent completely the 
function of the continuous member (see 
Fig. 5). This involved three forces, X,, X, 
and X;, capable of simulating any condition 
of bending, shear or direct force in the 
member. 

The external loading was then applied to 
the structure and the resulting deflections at 
each cut or break were equated to the com- 
ponent deflections induced at the same cut 
by unit loads applied in the position and 
direction of the unknown X forces. Thus, a 
series of simultaneous equations was evolved, 
the unknown X forces representing the mag- 
nitude of forces introduced into the primary 
structure. Thus, it may be stated : 

Xa. 8a.a+Xb.8a.b+Xe.8a.c+..... 
= — 8a. 0 (1) 
where 
8a.0 is deflection in direction of Xa at a point 
where Xa acts when all external loads are 
applied to the structure. ; 
8a.a is deflection in direction of Xa at a point 
where Xa acts when unit load is applied 
at Xa, 
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Fig. 3—Interior of a trailer car shell 


8a. b is deflection in direction of Xa at a point 
where Xa acts when unit load is applied 
at Xb. Andso on. 


The values of 8&8 were calculated from 
the following standard equation of work : 


1 1 
. . ds ds 
da. 62| [a .Mb. El’ [re Pi FA 
0 0 
d: 
+[o0. Qb. * (2) 
0 GA 


Where Ma, Pa and Qa are bending 
moment, direct load and shear force, respec- 
tively, in length ds of any member of the 
frame caused by the application of unit force 
in position of Xa; and Mb, Pb and Qb are 
similar quantities due to the application of 
unit force in the position of Xb. The sum- 
mation embraces all members affected by 
both Ma and Mb. 

The above terms, involving deflection due 
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Fig. 4—Cross section of coach shell 
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to shear forces and direct forces, have a 
minor influence and they were eliminated. 

Therefore, 

d: 
3 vad 
ta. b=2| Mao. Pate 
It will thus be seen that three unknown forces 
resulted from each bay of the body side 
structure, involving a somewhat lengthy 
series of equations, and these were success- 
fully solved by recourse to the Gauss tabular 
method, which was found well-suited to slide 
rule or calculating machine. 

Having obtained the true values of all XY 
forces, these were applied to their respective 
positions and the internal distribution of 
bending moments, shear forces and direct 
loads plotted. The calculation of stresses 
then became a straightforward matter, using 
standard formule. 

Once the internal bending moment dis- 
tribution was known it was also possible to 
calculate the deflection of any point quite 
simply by applying unit load in the direction 
and position at which the information was 
required. The bending moment induced by 
the unit load was then integrated with the 
moment due to the loading conditions being 
considered, and the following information 
was obtained. 


_y ds 
a2 | uM +. os ee 
Where Mu is bending moment due to the 
application of unit load at point being 
considered. 

M is bending moment in any member due 
to loading condition under consideration. 

It is perhaps worth noting that the results 
obtained by using these methods proved a 
good guide to the behaviour of the first 
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Fig. 5—Analytical representation of frame 





coach under actual strain gauge testing, when 
no weakness in the basic structure was 
found. 

As an indication of the results achieved by 
the design and calculations the following are 
the final weights obtained for these coaches : 


Tons Cwts 
30 9 


* Trailer coach (complete)... ... ... 0... ... 
* Motor coach (complete) ee a Cs 10 
Trailer bogie(complete) ... ... ... ... 6 1 
Motor bogie (complete with motor) ... ... 14 16 


BOGIES 


Both the motor and the trailer bogies are 
of cast steel and of equalising beam con- 
struction, their structural design and springing 
being that of the General Steel Castings 
Corporation. The bogies have large dia- 
meter cast steel centre bearings with non- 
metallic wearing plates and sleeves. Due to 
the large centre bearings fitted, conventional 
side bearers are unnecessary, and are replaced 
by safety stops whieh have a nominal clear- 
ance of jin per side. Bogie springing is by 
nests of helical springs, damped by Houdaille 


* These weights do not include vacuum brake cylinders which 
are supplied and fitted by the South African Railways. 
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shock absorbers. In the interests of com- 
fortable riding, the springing has been 
designed to give maximum deflection under 
load compatible with the working clearances 
required between the bogie parts and the 
underframe. The radial movement of the 
bolster is controlled at its outer ends by 
bolster anchors, which flexibly locate it to 
the bogie side frame. 

The bogies are equipped with orthodox 
equalised vacuum-operated clasp brakes 
operated from the underframes by the usual 
pull-rod linkage. All bogies are fitted with 
Skefko self-aligning roller bearing axleboxes. 
In the motor bogies both axies are motorised, 
the motors being axle-hung with their noses 
flexibly mounted on the bogie transoms. 


Moror COACHES AND ELECTRICAL EQUIPMENT 


Approximately one-quarter of the total 
body portion of a motor coach length is 
occupied by electrical and equipment com- 
partments, and access to these compartments 
can only be obtained: by operation of a 
mechanical interlocking gear, which auto- 


Bridgend 


papers caused the Wiggins Teape group to plan a mill to 


manufacture this class of paper. 


near Bridgend in South Wales and is operated by Bridgend 
Paper Mills, Ltd. To the three machines already in produc- 


tion there has been added a fourth in 


production with expanding demands for tissue paper. Our 
illustration shows the mill buildings with the filter plant in a 
separate building to the left and the river in the background. 


N recent years the uses of paper have 
Fiemme manifold and the chemist has 
played an important part in developing the 
wide variety of products manufactured by 
the industry. One group of these products 
consists of tissue papers and the possibility 
of manufacturing this class of paper was given 
consideration by the Wiggins Teape group 
nearly twenty years ago. However, it was not 
until after the war that market research 
confirmed earlier opinions upon the possi- 
bilities of tissue papers for hygienic, indus- 
trial, and packaging purposes, and indicated 
that the tendencies were for the demand to 
increase. These findings influenced the 
decision to build a tissue mill and plans were 
put in hand while a search was made for a 
site which met the essential requirements for a 
paper mill, including the availability of 
adequate supplies of soft water allied with 
good road and rail access and the proximity 
of a port having suitable facilities. Such a 
site was found at Llangynwyd which is a 
few miles to the north west of Bridgend in 
South Wales. The site selected was close to 
a main road and the railway, water was 
available from the nearby Llynfi River, while 
the supplies of imported wood pulp could be 
unloaded at Cardiff and Port Talbot. In 
addition to these facilities the site chosen was 





Tissue Paper Mill at 


Consideration of the possibilities of the market for tissue 


This mill was built on a site 
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matically lowers the pantographs and cuts 
off the power supply. The main high-tension 
and auxiliary high-tension equipment com- 
partments are slightly pressurised to prevent 
the ingress of dust when travelling. The high- 
tension compartment houses, amongst other 
items, the main switch group frame which 
may be removed directly out of the compart- 
ment without being dismantled. 

Two other compartments provide for the 
intake and filtering of a fresh air supply for 
cooling the traction motors, air being taken 
in at the sides of the roof from where it 
passes down into an air settling chamber. 
From this chamber the air travels through a 
bank of Vokes filters and into the air intake 
chamber proper. This compartment houses 
booster fans which can be operated by the 
driver to force-ventilate the traction motors 
when necessary. Air can also be taken from 
the settling chamber by the traction motors 
themselves for normal cooling. 

Current is collected by two pantographs 
from an overhead wire which has an average 
potential of 2900V, varying on the normal 
working conditions between 2700V and 


order to match 


close to the Llynfi power station, so that the 
mill did not require a separate power plant 
since steam and electricity were available 
from the power station. 

Production planning was based on the 
demand anticipated for various qualities of 
tissue and to cover this range it was decided 
to install three paper making machines and 
their associated equipment. These mills 
were not numbered in the customary way 
but were “ christened ” Jack, Jill and Baby. 
The first is a Fourdrinier machine designed 
to produce 125in unglazed tissues weighing 
from 19 to 30 grammes per square metre 
and semi-crepe papers of 20 to 40 grammes 
per square metre weight. Machine glazed 
tissues 125in wide by 17 to 30 grammes per 
square metre weight are produced by the 
second machine, while the third is much more 
versatile and produces a wide selection of 
special 100in dry crepe tissues ranging from 


. 16 to 45 grammes per square metre in weight. 


By 1950 Bridgend Paper Mills, Ltd., was in 
production and operating continuously on a 
four-shift system for seven days per week, 
each shift worker averaging a 42-hour week. 

In the succeeding years tissue paper found 
many more applications resulting in increased 
demand so that by 1957 production and 
sales had doubled the 1951 figure. Therefore 
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3200V. The electro-pneumatic contro} 
tem employs both unit and drum swite 
remotely controlled from the master con 
troller in the driver’s cab. Current fo, 
auxiliary control is obtained from a moto, 
generator set on the underframe, the Motor 
of which is driven from 3000V line suppl 
while the generator supplies curreni at 1]QV 
In the event of failure of one auxiliary set 
control supply can be obtained from the 
other motor coach in the train. 

The four traction motors are connected 
electrically in pairs, permanently in series, 5 
that each motor, while insulated for 3000y 
to earth, has only 1500V across its terminals, 
The pairs are operated in series or in paralle] - 
one stage of field weakening is provided, for 
which two inductive shunts are used. Pro. 
vision is made for the isolation of any pair of 
motors which may become defective without 
interference with the working of the remaining 
motors. 

The other items of auxiliary equipment op 
the motor coach, including the exhauster, 
compressor and main resistance frames, are 
all mounted on the underframe. 













it was decided to expand the capacity of the 
mill to meet further market expansion by 
adding a fourth mill. This decision was taken 
in November, 1956, and by January, 1958, the 
mill buildings had been partially recon- 
structed to house the new equipment, and 
the machine had been designed, built and 
installed, so that paper was being produced 
within a period of fourteen months. To-day 
the mill employs about 300 and the produc- 
tion exceeds 400 tons a week. Process water 
is drawn from the river Llynfi at a rate of 
320 million gallons per annum or about 
40,000 gallons per hour which is returned to 
the river after treatment in a Dorr Oliver 
“Clariflocculator.” The power station pro- 
vides 200 million Ib of steam per year at a rate 
of 25,000 Ib per hour while the present con- 
sumption of electricity is running at a rate 
of 2500 units per hour which totals about 
20,000,000 units per year. Wood pulp is 
imported mainly from Scandinavia and 
Finland into Port Talbot and Cardiff and 
delivered to a pulp store, where the bales are 
handled by a 14-ton crane, which has a 
capacity of about 2,500 tons, an amount 
equivalent to between seven to eight weeks’ 
supply. Some supplies in the near future will 
come from the new plant which has been 
built at Sudbrook and which will produce 
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“«Gatece!”” pulp from local hardwood trees 
and so efiect a Saving in imports, 

Three 30,000 gallons per hour pumps are 
available to deliver water from the river to 
the filtration plant where the water is filtered 
by means of air scour, graded pebbles and 
anthracite. Another set of three 30,000 

llons per hour pumps forward the filtered 
water to the mill where it is delivered to the 
two Black Clawson hydrapulpers through 
measuring tanks. The “hydrapulpers” can 
take a 2000 lb charge and the amount of 
water used is governed by the weight of pulp 
and the consistency required which is 
generally about 6 per cent. The slushed 
pulp is passed to a battery of eight stock 
chests by two 2000 gallons per minute 
propeller pattern pumps. Each pair of 
chests has a common pump and the pulp is 
treated in Jordan refiners before passing to 
the headbox on the paper machines. All 
the pumps have been provided by Mather 
and Platt, Ltd. 

A Masson Midget refiner treats the stock 
at a rate of 20 tons per day for the new 
machine, which is named “ David,” and 
produces 100in dry crepe tissue at a maxi- 
mum speed of 1500ft per minute. Our 
first illustration is of the tissue mill seen from 
the headbox end. The design of the machine 
was the work of the Bridgend Paper Mills 
staff with advice from the group technical 

and research department and it incorporates 
the experience gained over many years. 
Stock is cleaned by Dirtecs and Selectifier 
Screen equipment, supplied by Vickey’s, Ltd., 
and Black Clawson International, Ltd., 
before admission to the pressurised headbox 
which has variable pressure formation and 
automatic controls. Stock is fed at the 
required volume on to the 108in wide endless 
woven wire screen stretched between rolls 
and passing over specially designed “Bakelite” 
scrapers instead of the conventional table 
rolls. The sheet is formed on the horizontal 
table formed by the moving screen through 
which the surplus water drains or is removed 
by a suction box. At the end of its horizontal 
travel the screen passes round a couch roll, 
to commence its return to the breast roll, 
and at this point the sheet is sufficiently 
coherent to be transferred to the underside 
of an endless lick-up felt which passes 
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Calender section of mill with reel-up, multiply rewinder and slitter 


round the lick-up roll and is in contact with 
the wire at this point. The felt with the 
sheet underneath passes through a suction 
press consisting of two rolls over the lower 
one. of which passes a felt, and a further 
amount of moisture is removed from the 
sheet at this point as it is squeezed between 
the two felts when passing through the nip 
of the press. With the sheet still adhering to 
it the upper felt passes over return rollers 
so that the sheet is now on top and then 
passes Over a pressure roll, so that the sheet 
is broughi into contact with and is transferred 
to a 10ft 6in diameter drying cylinder. This 
M.G. cylinder was provided by Thiry and 
Co. of Belgium and takes steam at 35 Ib per 
square inch gauge. The sheet is in contact 
with the cylinder over an arc of approxi- 
mately 300 deg. and is then creped off by an 
oscillating doctor blade to pass through two 
calender nips to a reel drum. In contact 





Mill showing wire table and stock inlet 





with the drum is a core shaft upon which the 
creped sheet is reeled up. A special device 
provides for the removal of a completed roll 
and the introduction of a new core shaft. 
A jet of air passed across the width of the 
paper breaks it and at the same time transfers 
the end to the new shaft so that the reeling 
operation is continuous. A crane picks up the 
full reel and transfers it to the reel-up, 
multiply rewinder and slitter, seen in our 
illustration. A high velocity hood, supplied 
by the Carrier Ross Engineering Company, 
Ltd., gives extra drying capacity and incor- 
porates a Keith Blackman fan of 40,000 
cubic feet per minute capacity. 

Four variable speed d.c. motors power the 
mill; one of 97h.p. drives the M.G. cylinder 
while three motors each of 45 h.p. drive the 
wire screen, the felts and the drying and 
reeling group. In the latter group the 
motor drives through mechanical gearing and 
vee belts. Lancashire Dynamo Nevelin, 
Ltd., was responsible for the section 
electric drive and provided two sets of oil 
immersed transformers and grid-controlled 
mercury arc rectifiers, one set to supply the 
wet end motors and the other, the drying end 
motor. The “ Varionic”’ drive control gear 
enables the speed of the two groups to be 
adjusted either independently or together in 
order to control the creping effect. Armature 
voltage of the drive motors is varied by 
control of the rectifier grids and there are 
no speed synchronising sets since the drive 
motors are specially designed to match 
speeds. However, there are facilities for 
trimming controls in the wet end of the mill 
to equalise the power supplied to each of the 
three motors in order to ensure that the felt 
is not torn. All the motors have a high 
overload capacity, up to 100 per cent. 

Welded mild steel framework has been 
adopted instead of the more usual castings 
for the mill and it is of interest to note that 
the design provides for a short cantilevered 
wire section to facilitate wire-screen changing. 
The tubular former for carrying the wire 
screen can be seen to the left of the machine, 
in the second of our illustrations. To deal 


with the fibre which passes through the wire 
table there is installed a fully automatic 
sedimentation fibre recovery system which is 
of the company’s own design. 
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SHORTER REPORTS 





Standard Screw-Thread Practice 


Tue council of the British Electrical and Allied 
Manufacturers’ Association (BEAMA) has issued 
a booklet* giving guidance to its member firms 
on standard screw-thread practice in British 
engineering, and on the use of Unified Screw 
Threads. In the belief that the views expressed 
in this booklet may be of interest outside BEAMA, 


we reproduce below abstracts from the text. 





The BEAMA council and its standardisation 
committee have given considerable thought to 
standard screw-thread practice in British 
engineering and the use of unified screw threads, 
and this booklet explains why the council con- 
siders British Whitworth and British: Association 
threads should continue to be used as the standard 
production practice of the industry. 

(1) The Unified Screw Thread arose from dis- 
cussions during the war between Government 
bodies of America, Britain and Canada, in con- 
nection with products for war purposes, and our 
industry co-operates with Government depart- 
ments in developing the special equipment 
required by the Armed Forces. The suitability 
of their practice as a standard for the home and 
export markets of British industry is, however, 
an entirely different matter. 

(2) For normal plant and products a standard 
interchangeable screw-thread practice is essential 
for economical production within the industry 
and for a continuance of goodwill and acceptance 
of its products in world markets. 

(3) Our industry, as one of the largest export- 
ing industries in the U.K., would welcome a 
world standard screw-thread system, but at the 
present time the International Standards Organ- 
ization is unable to get agreement on one recom- 
mendation and it is considering recommendations 
for both an inch and a metric system. The 
Whitworth thread has not been put forward for 
consideration in the ISO and it is the Unified 
thread based on American National practice 
which is under consideration. t 

(4) If the ISO makes two recommendations no 
one can foretell which of the two is likely to 
possess the greater potentiality for practical 
adoption, not only in Britain’s traditional 
markets, but also in the future markets of the 
world. 

(5) The recent adoption of the Metric system 
by other countries in the Far East, coupled with 
European integration, may materially influence 
the demand for Metric screw threads and 
increase advocacy for their acceptance as the 
world standard. y 

(6) At present, the British Standard Whitworth 
thread system has as wide, if not wider, usage 
throughout the world than any other and there 
is no indication that it is now less generally 
acceptable overseas than in the past. On the 
other hand, there is indication that engineers 
abroad, where Whitworth and B.A. threads have 
long been supplied and accepted, are raising 
criticisms when they find that some items of 
equipment in a composite installation supplied 
by British manufacturers have a different thread. 

(7) When the final recommendations of the 
ISO become available and an assessment can be 
made as to which of the two recommended 
standards is likely to be more generally acceptable 
than the present British standard, then will be 
the time for the British engineering industry to 
consider again the pros and cons of any change. 

(8) If at that time a change appears necessary 
or desirable it must be planned in the interests of 
economy and minimum inconvenience, both to 
the British engineering industry and those it 
serves at home and abroad. Not to do so would 
cause untold inconvenience in the maintenance 
and extension of installed British equipment. 


* Standard Screw-Thread Practice in British Engineering, and 
the Use of Unified Screw Threads. Published by the British 





Electrical and Allied Manufacturers’ Association, Incorporated, 
36, Kingsway, London, W.C.2. 





(9) Consideration of the problems as they may 
affect only one particular production or purchas- 
ing unit must inevitably lead to unilateral and 
conflicting decisions, the cumulative result of 
which will mean that the many advantages 
of a standard interchangeable screw-thread 
practice will no longer be available. What is 
essential is co-operative consideration of the 
problems as they will affect the future well-being 
of the industry as a whole. 


For such reasons, the council is of unanimous 
opinion that any change-over to Unified Screw 
Threads at the present time, however partial, 
would be ill-timed, uneconomic and unwise. 
They feel that to justify any change to a recom- 
mended new standard, it must have greater 
potentiality for world-wide recognition and use 
in the coming century than the present British 
practice now enjoys. 

Taking everything into account, the council 
considers that the only wise and common-sense 
course is a continuation of the BEAMA 1952 
policy as stated below—a policy based on main- 
taining a standard production practice to the 
advantage of the majority of its customers at 
home and overseas. 

Standard Practice.—The British electrical and 
allied industry should continue to use British 
Standard Whitworth and BA threads (including 
British Standard fine, pipe and conduit threads) 
in order to maintain its interchangeable practice 
for normal production, because these threads 
and systems are still the most widely used and 
accepted in the majority of its own world-wide 
markets and those of the British engineering 
industry. 

Special Screw Threads.—For use in markets 
where Whitworth and British Association threads 
and systems have long been supplied and 
accepted, commercial plant and products should 
not be supplied with Metric, American National, 
Unified, or other special threads. 

If a customer proposes to change from standard 
practice to a special thread, the request should 
continue to be treated like other requests which 
involve departure from standard practice and 
which interfere with efficient production, namely, 
by explaining to him the mutual advantages of 
accepting standard products and strongly advis- 
ing him to accept British Whitworth and B.A. 
threads until acceptable world standards emerge. 

For use in the few markets abroad where 
Whitworth and B.A. threads are not the generally 
accepted standard, commercial plant and pro- 
ducts should continue to be supplied with Metric, 
or American National, or other special thread, 
only when such a thread is specified by the 
customer or when it is considered expedient for 
expanding export trade. ‘ 

Service Equipment.—For special equipment 
supplied to meet the needs of the Armed Forces, 
the industry should continue to co-operate with 
Government departments by supplying Unified 
Screw Threads when firmly demanded. 


Review of Scottish Water Power 


Mr. A. A. FuLTon, general manager of the 
North of Scotland Hydro-Electric Board, re- 
viewed the progress made by the Board in its 
electrification programme for the Highlands, and 
gave his views on the way development would 
proceed in the future, in an address delivered at 
the Dundee Business Club on March 4. Only 
last week we printed figures of installed capacity 
and generation recorded in the Board’s 1957 
annual report, so that part of Mr. Fulton’s 
address which covered much the same ground 
need not be repeated. He pointed out, however, 
that hydro-electric generation by the Board, 
from its formation up to the present, had been 
equivalent to a coal saving of 5,000,000 tons. 


He went on to illustrate the basic principle 
of the 1943 Hydro-Electric Act, namely, that 
large schemes for the generation of electricity 
would operate at a profit and thus subsidise 
rural distribution. In 1957 the average cost to 
the Board of all the electricity sold had been 
0-70d. per unit, he pointed out, including steam 
and diesel electricity ; hydro-electricity had cost 
only 0-59d. per unit. The average cost of genera- 
tion for the Central Electricity Authority, how- 
ever, had been 0-86d. per unit, which gave the 
Board a margin of 0-16d. on every unit sold, to 
enable it to sell electricity at tariffs at least as 
favourable as applied over the rest of the country. 
In fact, tariffs were lower than in Southern 
England. The margin of 0-16d. amounted to 
about £1,000,000 annually, which was the 
extent to which generation subsidised distribu- 
tion. Generation and distribution costs were 
quite different in the Board’s area from elsewhere, 
there being only sixteen consumers per square 
mile compared with 162 in the rest of Scotland 
and 230 in Britain generally ; the nearest com- 
parable figure was 125 in South-west England. 

Mr. Fulton went on to explain the importance 
of Highland water power in meeting peak loads, 
and how it would be especially beneficial in this 
respect in conjunction with nuclear generation. 
The total cost per kilowatt of nuclear stations, 
including the first charge of fuel, was much the 
same as that for a hydro-electric station, he said. 

Future base load requirements in the Board’s 
area might well be met by a nuclear station, Mr. 
Fulton continued, and the first steps had been 
taken to find a site for such a station with the 
object of having it in use in the late ’sixties. On 
the other hand, if the Loch Awe pumped storage 
scheme received Parliamentary approval, it 
would be in time to begin operating after the 
Hunterston nuclear station was commissioned in 
the early 1960s. 

In answer to the criticism that none of the 
Scottish hydro-electric schemes had been built 
at the costs originally estimated, Mr. Fulton 
said that no substantial works of any sort carried 
out since the war over a period of years had been 
completed at the costs originally estimated. 
Inflation had been going on continuously ;_ in 
1944 labourers received Is. 8d. an hour, and were 
now getting 4s. 04d. per hour, whilst coal at the 
Board’s power stations had increased from 40s. 
to 101s. 4d. per ton. 


Hinkley Point Nuclear Power 
Station 


THE illustration on the opposite page shows a 
sectional view of one of the two reactor buildings 
for the SOOMW nuclear power station under con- 
struction at Hinkley Point, Somerset. This 
station is being built for the Central Electricity 
Generating Board by the English Electric— 
Babcock and Wilcox—Taylor Woodrow Atomic 
Power Group. A general description of the 
design of this station was published in our issue 
of September 20, 1957, page 415. 

It may be recalled that each of the two gas- 
cooled, graphite-moderated reactors is contained 
in a 67ft diameter pressure vessel of steel 3in 
thick. The fuel is natural uranium in magnesium 
alloy cans, with refuelling from the top while the 
reactor is pressurised and on full power. For 
each reactor there are six Babcock dual-pressure 
boilers, each 90ft high and 21ft 6in in diameter, 
the total evaporation being 5,500,000 ib steam 
per hour. The gas coolant is circulated by six 
3000 r.p.m. electrically driven, axial-flow circu- 
lators. Main electrical generation is by six 
English Electric hydrogen-cooled, three-cylinde r 
turbo-alternators, each generating 93-SMW at 
13-8kV, 0-85 power factor. Auxiliary power for 
the gas circulators and other services is generated 
by three 33MW variable-speed turbo-alternators. 
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*“ — Cover for Atomic Energy Risks 


LonpDon’s second international Atomic Energy 
Insurance Conference, held in the week ended 
Friday, February 28, resulted in widespread 
agreement by insurance men from fifteen coun- 
tries of Europe on the broad approach to the 
insurance of risks arising out of the use of atomic 
energy réactor installations. The Conference 
was sponsored by the British Insurance (Atomic 
Energy) Committee. The Committee, set up in 
1956, represents British insurance companies and 
Lloyd’s underwriters. The atomic insurance 
pools of Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, the 
Netherlands, Norway, Sweden, Switzerland, and 
Turkey were represented. 

The object of this second Conference was to 
determine in the light of the experience of the 
past twelve months how the various insurance 
markets of Europe may work more closely 
together to provide insurances on a compre- 
hensive basis for the many reactor installations 
now being built or contemplated, particularly on 
the Continent of Europe. The major questions 
discussed were as follows. 

Pool Management Agreements.—The Con- 
ference exchanged views on the essential features 
of pool management agreements and there was a 
wide measure of accord on the form these should 
take. A pool management agreement is the 
instrument by which individual insurers bind 
themselves together to act as an insurance pool. 
It gives the pool legal power to operate on 
behalf of its members—to insure, co-insure, 
reinsure, pay claims, &c. 

Types of Risks Which Should be Pooled.—tit 
was decided that the material damage risks to be 
pooled should be the insurance of damage to 
property belonging to the policy holder, com- 
prising damage to atomic installations, provided 
that insurance includes contamination by radio- 
activity and damage to any other property of the 
same policy holder due to contamination by 
radioactivity emanating from his atomic instal- 
lation. It was also agreed that third party 
liability for damage to property and loss of life 
and injury to persons arising out of the use of 
atomic installations should be pooled. Broadly, 
atomic installations are defined as atomic 
reactors and atomic power stations and plant or 
any other premises or facilities concerned with 
the production of atomic energy or any process 
incidental thereto. It was unanimously agreed 
as a general principle that no atomic energy 
insurance pool would cover material damage to 
atomic reactors for nuclear risks only—in other 
words, each reactor must be covered compre- 
hensively. A similar understanding was reached 
as regards the insurance of third party liabilities. 
A number of countries proposed separate pools 
for personal accident and workmen’s compen- 
sation insurance, but the view prevailed that 

these two questions were domestic issues and 
should be settled accordingly. 

Three of the items on the agenda are to be the 
subject of deliberations by a special committee. 
They are : (1) hazards, evaluations and surveys ; 
(2) bases of premium rating ; (3) policy cover to 
be offered. The Conference considered that 
agreement on these three questions was essential 
and a committee to consider them is to be con- 
vened in Paris in the second half of April. It 
comprises representatives of Belgium, France, 
Germany, Holland, Italy, Sweden, Switzerland 
and the United Kingdom. 

Loss of Profits or Consequential Insurance.— 
The Conference endorsed the approach to the 
subject of the British insurance market. This is 
contained in a recommendation in the British 
Insurance Atomic Energy Committee’s detailed 
report on atomic energy risks and their insurance 
published in June, 1957. It says: “* The extent 
to which cover could be provided against loss of 
profits and consequential loss, following the 
shut-down of a reactor after an incident, would 
be a matter of market capacity. If the capacity 
had already been exhausted in the case of a large 
reactor installation, cover in this respect could 
not be provided. Where, however, the capacity 
had not been exhausted, insurers could consider 
the possibility of providing cover.” 

Channelling of Liability to Reactor Owners for 
Radiation Damage.—All the countries attending 
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the Conference endorsed the principle that a 
single insurance policy be effected by the reactor 
owner/operator who should accept all respons- 
ibility for radiation liabilities for contractors and 
suppliers of parts, as well as for himself, and the 
owner/operator would undertake to indemnify 
the contractors and suppliers of the parts from 
any legal liability that they might have for 
radiation risks. This approach to the problem 
of channelling legal liability is that recommended 
in the British Insurance (Atomic Energy) Com- 
mittee’s detailed report referred to above. The 
object of such channelling is to ensure that any 
claim from a third party should be made simply 
and solely against the reactor owner or operator. 
In the United Kingdom, the Government has 
accepted that the problem should be tackled on 
these lines, and it proposes that the owner of a 
reactor shall be under an absolute liability at law 
and shall be required to insure to a sum of 
£5,000,000 or else show that he has liquid assets 
available to that amount. 

Construction Risks and Products Liability.—In 
a number of countries, it will not be possible to 
channel liability to the reactor owner or operator 
at the outset. Where this situation pertains, the 
Conference decided that contractors working on 
the construction of atomic installations and 
suppliers of parts and materials should be offered 
individual policies to safeguard them against 
their legal liability, provided that the amount of 
cover required is within reasonable limits. 

The Law and Atomic Energy Insurance.—The 
Conference unanimously resolved that special 
legislation must apply to legal liabilities arising 
from the use of reactors. This would involve the 
harmonisation as far. as possible of existing law 
in the various countries. Legislation would deal 
with such matters as the channelling of liabilities, 
limits of liability and exceptions from absolute 
liability, ie. act of God, and the periods within 
which claims against the operator must be 
notified. It was decided that these and related 
matters should continue to be dealt with by the 
Organisation for European Economic Co-opera- 
tion and the Comité Européen des Assurances. 


100MW Reheat Turbo-Generator 
at Ferrybridge 

In the accompanying illustration we show the 

first of three 100MW, 3000 r.p.m., turbo- 

generators to be installed by C. A. Parsons and 

Co., Ltd., in the Ferrybridge (Yorkshire) power 

station. This set, which is stated to be now 


running on load to C.E.G.B. requirements, has 
three cylinders and, with the exception of a two- 
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row velocity wheel on the h.p. shaft, is q 
with reaction blading throughout. Initia] x 
conditions are 1500 lb per square inch at 975 deg. 
Fah., with reheating to 950 deg. Fah. between 
the h.p. and i.p. stages. Intercepting valyeg are 
fitted before the i.p. cylinder to provide a Safe. 
guard against the large quantity of steam store 
in the reheater and connecting pipes flowing into 
the cylinder in the event of a sudden loss of load 
Thrust bearings are located at the inlet ends of 
the h.p. and i.p. shafts, and a flexible coupli 
between these shafts absorbs axial expansion 
of the rotor assembly. A double-shell constryo. 
tion is used for the h.p. cylinder. Six similar 
machines are on order for the Aberthaw power 
station. 

An interesting comparison can be mage 
between these 100MW turbo-generators and 
the Parsons 120MW machines, thirteen of which 
are on order. The latter machines, with steam 
at the same initial pressure of 1500 Ib per square 
inch, employ temperatures of 1000 deg. Fah. ang 
reheat to 1000 deg. Fah. The h.p. shaft has been 
reversed, its inlet end being adjacent to the ip 
cylinder, and the flexible coupling between hp. 
and i.p. shafts has been eliminated. All coup. 
lings are rigid, and the one thrust bearing is 
located at the inlet end of the h.p. turbine. 
These machines are destined for the C.E.G.RB. 
power stations at Rugeley, Skelton Grange 
Drakelow and Kincardine. : 


Mobile Air Compressors 


We are informed by the Hymatic Engineering 
Company, Ltd., Redditch, Worcestershire, that 
the firm's “ Hydrovane ” mobile compressor type 
““98P100,” hitherto available for export only, is 
now in full production and available on the home 
market. The main improvement over the 
“60P100” machine it now replaces is an in- 
crease of free air delivery to 72 cubic feet per min- 
ute, to operate a medium heavy concrete breaker 
continuously at full working pressure of 100 Ib 
per square inch. It has an all-up weight of only 
616 Ib and can be wheeled across a site by one 
man, manceuvred over the roughest ground 
by two or, if necessary, carried bodily by four. 

The modifications incorporated in the com- 
pressor include the replacement of the metal 
engine cowl and petrol tank by streamlined 
“ Fibreglass ’’ reinforced plastic units which are 
lighter and less liable to damage. An oil-wetted 
intake filter is fitted as a precleaner, in addition 
to the standard felt pad air filter, and a push-to- 
stop button replaces the ignition switch. 

The air-cooled, oil-sealed rotary compressor 





The first of three 100MW reheat turbo-generators to be installed at Ferrybridge 
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is designed to run for long periods with no 
icing, other than routine oil changes and air 
intake filter cleaning. It is driven through a 
flexible coupling by a Volkswagen flat-four 
jinder air-cooled petrol engine, the two units 
being bolted direct to a mounting flange. This 
bly is carried on a simple frame of light alloy 
tubes with detachable carrying handles at each 
end. The undercarriage consists of two large 
diameter pneumatic-tyred wheels carried on an 
axle secured to the frame by quick-release clamps. 
With the undercarriage removed weight is re- 
duced for carrying purposes to 584 Ib, and if 
required the compressor can be operated thus. 


Excess Fuel Selector 


An excess fuel device for oil engines which has 
a once-only action and must be re-selected every 
time the governor withdraws the rack is now 

tional on Simms fuel pumps sizes “A” and 
“BN.” The action of the device can be followed 
from the diagram, which shows the normal 
running condition in which the stop lever, A, acts 
as the full fuel stop. Turning the knurled outer 
cover F clockwise through 45 deg. causes the 
peg E to depress the baulk lever D and push the 
stop lever off the end of the control rod C: 
forward movement of the rod is baulked by 
lever D. When the cap is released, the baulk 
lever rises, but the stop lever is restrained by the 
spring-loaded plunger B : when the baulk lever 
uncovers the control rod, the governor spring 
can force the rack into the excess fuel position, 
defined by the length of plunger B. When 
the governor withdraws the control rod, the stop 
lever springs up to its original position. 

With a device such as this, excess fuel cannot 
be selected permanently, and if power beyond 
the normal limit were required in emergency a 
selection at the fuel pump, possibly by remote 
control, would be necessary. 
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line of which is offset in respect to the motor. 
A bushed extension of the pulley spindle is 
carried on the horizontal shaft, which thus acts 
as an additional thrust support along which the 
pulley spindle can slide in either direction. 





Variable-speed vee-belt drive unit in which belt tension 
is adjusted automatically in accordance with driving 
pulley setting 


A hand wheel operated screw in the motor 
support base moves the motor in its guides 
towards or away from the driven unit, taking the 
pulley assembly with it. The outer, or sliding, 
flange of the pulley being coupled to the offset 
shaft, moves at a divergent angle to the motor 
slide, causing the pulley flanges to open or close 
to vary the ratio of the drive. With this com- 
bination of motor and pulley movements a 
constant tension and alignment of the belt is 
maintained irrespective of the speed ratio 
selected. 
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Both forward selection and backward spring return 
obtain excess fuel 


Variable Speed Belt Drive 


AN improved form of the variable speed drive 
in which a vee belt is moved up or down between 
the flanges of a pulley to vary the speed of a 
driven shaft has been introduced by Industrial 
Drives, Ltd., 44, Uxbridge Road, London, W.5. 
This drive is designed to overcome the disad- 
vantage of loss of belt tension experienced at 
different speeds, particularly in the lower ratios, 
when the centres of the driving and driven 
shafts remain at relatively fixed distances. It 
incorporates a positive means of adjusting the 
distance between the driving and driven pulley 
shafts in accordance with the position of the vee 
belt in the driving pulley. 

One of these driving units can be seen in the 
photograph we reproduce, and they are available 
7 — for use with motors from 4 h.p. to 

Pp. 

The motor bed plate is mounted on guides 
which are set at a predetermined angle relative 
to the horizontal axis of the motor. These 
guides are set in a casting to which a bracket is 
bolted on the pulley side. At its outer end the 
bracket is bushed to receive a vertical pillar upon 
which is mounted a plate, and this “ T”’ form 
assembly has a limited movement about the 
centre line of the vertical pillar. A bracket on 
the plate supports a horizontal shaft, the centre 
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the accompanying illustration. The checking 
unit is mounted on a cross slide which is carried 
on a swivel table and by using a slip gauge the 
table can be set to the required angle. 

For measuring purposes, the machine is set 





Flank angle checking machine 


at zero with the pivot of the indicating head 
adjusted to set the stylus on the axis of the work- 
piece centres. For checking fine pitches the 
stylus point is placed on the axis of rotation. 
For checking helicoids, &c., which are straight 
sided in the axial plane, the same setting applies. 
Involute helicoids may be checked by setting 
the stylus above the work axis by an amount 
equal to the base circle radius and the swivelling 
table set to the base head angle of the work. The 
bias of the stylus is set according to the hand of 
the worm helix. 
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motions are necessary to The lock valve shown 


In these units the height of the horizontal 
pillar assembly is adjustable to suit the size of 
motor employed, and the offset angle can be set 
to give the most desirable rate of opening or 
closing of the pulley in relation to the number of 
turns of the hand wheel. 


Flank Angle Checking Machine 


A FLANK angle checking machine which can 
be used to check by direct measurement the form 
of involute helicoids and helicoids which have 
straight sides in the normal or axial planes, is 
now being made by Stuart Davis, Ltd., Much 
Park Street, Coventry. It measures on the prin- 
ciple that standard worm thread flanks are 
theoretically helical surfaces generated in a 
straight line. Parallel and taper hobs, helicoid 
involute forms, angle or straightness of flank 
forms, and pitch, can be checked on the machine. 
It takes work 9in between centres up to 4in dia- 
meter with a maximum pitch traverse of 4in, a 
maximum taper of 60 deg. in diameter, a 


maximum flank angle (to outside diameter, 


including taper work) of 45 deg., and a maximum 
flank angle to axis of centre of 15 deg. 

The stylus of the machine actuates an indicator 
with a 5 to | magnification which records any 
deviation from a straight line generator when 
brought into contact with a flank.as shown in 


any flow out of 

















here bolts directly on to a control valve and prevents 
the motor circuit when ‘‘ neutral ’’ is selected 


Hydraulic Lock Valve 


WE illustrate a lock valve that is manufactured 
by Dowty Hydraulic Units, Ltd., Ashchurch; it 
isolates a ram or motor positively when supply 
pressure is cut off. The principle of operation 
will be apparent from our illustration; when 
pressure is applied to either of the ports in the 
bottom of the valve, the poppet on that side will 
lift against its spring, and the poppet on the 
other side will be lifted by the movement of the 
piston ; the motor then functions in the normal 
manner. Clearly, this valve cannot, like the 
maximum-flow shut-off valve, act to limit the 
speed at which a load is driven down when it is 
installed as a safeguard against the load dropping 
after hydraulic failure. 

Since there is a pressure drop across the piston 
only when the circuit is in operation, fluid 
leakage past the piston is not critical. For 
circuits in which single-acting rams are used, the 
lock valve can be converted to a three-way 
fitting by blanking off one of the top ports. 

The lock valves have been designed for use 
with the maker’s “‘ CV” series control valves, 
and have the same performance characteristics. 
Sizes 1, 2 and 3 are suitable for pressures up to 
2500 Ib, 2000 Ib and 1500 Ib per square inch and 
flows up to 7, 25 and 50 g.p.m., respectively. 
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other purposes. In the textile manufact; 
section of the works the general flow of pr 
tion starts from a large storage area for the 
asbestos fibre materials on the first floor at on. 
side of the building. An initial preparation plant 
for cleaning the fibres and batching them in 
accordance with the required specifications jg 
situated at one end of this storage floor. From, 
this plant the prepared batches of fibres are 

















cry delivered to the ground floor where, on Specially Br 
bar lone fm } adapted orthodox textile machines, they ap in 
Vy (ES za carded and spun into yarns, and woven into the an 
; e required thicknesses and lengths for differen las 
Le applications. The looms used normally weaye 
the asbestos up to 25in wide and lin thick pt 
although greater thicknesses can be woven jf i 
required. | 
Glass fibre material production follows di 
similar flow across the width of the building ip pl 
an adjoining section. These “ Duraglas ”’ glass m 
fibre materials are used to produce fabrics lis 
which are incombustible and resistant to most in 
acids and alkalis. ef 
The cement silo is considered to be completely mobile, and is shown here being towed, a normal 1-ton _ The third main production line in the block W 
lorry being sufficient for this duty is concerned with the manufacture of the firm’s ' 
“ Durestos ” resinated asbestos thermosetting : 
Mobile Cement Silo 10,000 1b per square inch. In these sealing ™oulding materials. These materials in the a 
elements of smooth, oil-resistant, synthetic form of felts, flocks and powders are used for 
A CEMENT silo which can be towed behind a rubber, there are bonded two concentric backing the manufacture of high-strength mouldings A 
lorry and is claimed to be completely mobile has _ rings of tough laminated fabric. With this con- Which are resistant to heat and most chemicals, In 
been introduced by Road Machines (Drayton), struction fluid pressure is transmitted radially 1m addition to actual materials production S 
Ltd., West Drayton, Middlesex. Its capacity is to the backing rings, so that they react imme- development forms an important part of the tl 
in the range 20 to 40 tons, and the cement is diately to changes of pressure and to small move- Ww plastics materials section and it incorporates S| 
controlled during discharge by aeration from a ments of the sealing surfaces, such as might be 2 large well-equipped research laboratory. C 
rotary blower which is built into the silo. The caused by side thrust or cylinder bore swell. Asa _ In the original factory block of the works a m 
blower is driven by a 7-5 h.p. electric motor, or _ result, the sealing lip and body are always fully large section is now devoted to the manufacture ¥ 
alternatively by a diesel engine ; it is claimed supported and protected against extrusion wear. of fire-resistant, anti-static P.V.C. conveyor t 
that only 5 h.p. is absorbed after starting up. The makers state that these rings can be used _Delting, which is supplied in large quantities to 
There is also a weigh batcher—a weigh-beam for both piston head and gland sealing; each the National Coal Board. In this section the P 
device—for measuring out the cement, which can _ is acomplete single unit seal and does not require fabric is first impregnated with P.V.C. in a con- . 
be eperated automatically or manually. adaptor or header rings. It is pointed out that tinuous machine and then layered as required. : 
A general idea of the construction of the silo space and machining costs are saved by the seal The belt so formed is then passed on to a special V 
is given by the accompanying illustration, where housings of simple non-adjustable design required Curing machine where the edging strips are c 
it is shown in the horizontal position, on tow with the rings. applied before the processing of successive ‘ 
behind a lorry. The silo has a steel frame, the lengths. At the outgoing end of the machine I 
four legs being of welded plate, with an adjust- the sides are trimmed and the belt thoroughly f 
able base braced with steel tubes. The silo Factory for Asbestos Products inspected before transfer to the despatch t 
surface itself, however, is built of 15mm ply- department. I 
wood ; plywood was chosen by the makers so A new factory block, with a productive floor ; 
as to obviate the possibility of condensation. area of about 550,000 square feet, has been built ‘ 


Hydraulic Seals 


WE illustrate below an improved hydraulic 
seal known as the “‘Seatrist SCN-Ring”’ made by 
Ronald Trist and Co., Ltd., Bath Road, Slough, 
Bucks, in some fifty standard sizes covering shafts 
from jin to 9}in diameter and for pressures up to 





and equipped for the manufacture of certain 
classes of asbestos textiles, glass textiles and 
resinated asbestos moulding materials at the 
works of Turner Brothers Asbestos Company, 
Ltd., Hindley Green, near Wigan. This new 
factory block, to be seen in the photograph we 
reproduce, adjoins one of a similar size which 
was completed in 1949 and is particularly con- 
cerned with the production of power transmission 
and conveyor belting. Its opening marks the 
completion of a works development project 
started in 1947 and costing about £4,000,000. 

An increased productive capacity has thus been 
made available for asbestos textiles. A large pro- 
portion of these textiles are for brake lining 
materials, supplied to an associate company, 
Ferodo, Ltd., whilst others are supplied in various 
forms for fire protection, heat insulation, and 


Simplified Space Heating 
Tue “‘ SALAMANDER ”” 


In an article in our February 28 issue about 
the “‘ Salamander ”’ space heater made by ACE 
Heaters, Ltd., of Chapel Street, Liverpool, we 
stated that it would burn waste sump oil. This 
is so ; but it is subject to an important proviso. 
Sump or other waste oil must not be used unless 
properly treated for the removal of water and 
other impurities. We did draw attention to the 
essential safety precaution that water be not 
allowed to enter the bowl of the device since it 
would boil and expel hot oil. But we failed to 
point out that untreated waste oil is likely to 
contain water. We repeat, therefore, that 
untreated waste oil must not be used. 
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Newly completed block of the Hindley Green factory for the manufacture of asbestos textiles, glass textiles 
resinated asbestos moulding materials 





Hydraulic sealing ring of synthetic rubber, incorporat- 
ing two concentric backing rings of laminated fabric and 
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Industrial and Labour Notes 


Britis Employers’ Confederation 
The annual general meeting of the 
British Employers’ Confederation was held 
in London on Wednesday of last week. The 
annual report, reviewed in these notes in our 
jst issue, Was presented by the retiring 
president, Sir Colin Anderson. ; 

During his speech, Sir Colin mentioned 
“a growing feeling that the threat to indivi- 
dual freedom which was inherent in our 
present industrial organisation was one which 
merited immediate attention.” The nationa- 
jisation of an industry, he said, had meant that 
in that industry there was virtually only one 
employer. The right of an individual who 
wished to be employed in that industry was 
generally dependent upon his membership of 
a particular trade union, regardless of whether 
or not he wished to belong to that union. 
An honest difference of opinion between the 
individual and his workmates could and 
sometimes did lead to total exclusion from 
the employment in which a man might have 
spent all his working life. Although, Sir 
Colin went on, the risk of that happening 
was greater in the nationalised industries, it 
was by no means only in those industries 
that that kind of thing occurred. It was a 
problem that admitted of no easy solution, 
and it was perhaps best dealt with by the 
greatest possible ventilation of the facts 
when cases were found. Thus, the pressure 
of public opinion might be brought to bear. 
Such cases, Sir Colin added, were certainly 
not to be treated as purely domestic questions 
for the trade union concerned, or even for 
the trade union and tne employers concerned. 
Fundamental rights were involved, which had 
not been subject to such a challenge in this 
country for many generations. 

Dr. W. H. Garrett was elected to succeed 
Sir Colin as president of the Confederation. 
In a short address at the meeting, he said 
that, with the pace of technological and 
economic change accelerating as it was, 
members of the Confederation must expect 
constantly to be faced with new situations 
and difficulties and must be ready to deal 
with them as they emerged. New stresses 
and strains in industrial relations were bound 
to arise, Dr. Garrett continued, and members 
of the Confederation should ask themselves 
whether the arrangements in their industries 
were as efficient as they could be made for 
dealing with those matters which employers 
entrusted to industrial organisations. Equally, 
he commented, the Confederation should 
challenge itself as to whether it was doing all 
it could and should do for those organisa- 
tions. The time seemed already ripe for the 
Confederation to arrange another con- 
ference such as it held in the autumn of 1955 
on the future of industrial relations. Pro- 
posals for such a conference would probably 
be put before the council shortly, with a view 
to its being held next autumn. 


Shipping Affairs 

Mr. R. D. Ropner, in his presidential 
address at the eighty-first annual general 
meeting of the Chamber of Shipping of the 
United Kingdom, commented on the role of 
shipping and the degree of its adaptability to 
meet changing domestic and international 
conditions. He referred to the change from 
a free trade to a protectionist country and the 
possible difficulties of a limited area of free 
trade in Europe, and went on to suggest that 
alterations in market conditions must have 


considerable effect on the pattern of trade. 
The hardest practical problem, Mr. Ropner 
continued, was that of the flag of convenience. 
Based on current trends, he estimated that 
within ten years it would be possible for 
30,000,000 gross tons of shipping to be 
flying the Liberian flag, so that Liberia would 
take the lead as a maritime country. The 
40 per cent investment allowance, although 
welcome, did not put British shipping in a 
competitive position with those enjoying 
almost freedom from liability to tax. 

Under favourable market conditions 
coupled with a continuous programme of 
replacement, Mr. Ropner said, the com- 
petitive position was not too adverse, but, 
he added, smaller firms not having a steady 
building programme were not so fortunate 
and so were at a great disadvantage compared 
with the untaxed owner. Thus, he thought, 
British shipping must steadily lose ground 
unless a solution was found. Commenting 
on the slump in freight rates, Mr. Ropner 
mentioned the losses involved and related 
this position to the building commitments of 
British owners which stood at a total of 
6,500,000 gross tons of ships to be delivered 
in the next four years at a cost of over 
£900 million. 


Gas and Electricity 


The Parliamentary Secretary to the 
Ministry of Power, Sir Ian Horobin, made an 
announcement on Monday about the com- 
mittee which is to investigate means of 
improved co-operation between the gas and 
electricity area boards. The committee’s 
terms of reference, Sir Ian said, were: “‘ to con- 
sider ways in which, by co-operation between 
the area and Scottish electricity and gas boards 
in the performance of their respective statu- 
tory functions, the administration of the 
services of a like kind provided to the public 
by the two industries might be improved.” 

The committee, Sir Ian stated, would con- 
sist of Sir Cecil Weir (chairman), Mr. 
R. R. B. Brown, Mr. G. le B. Diamond, 
Sir Edward Herbert, Sir John Imrie, Sir 
Henry Jones, Mr. C. T. Melling and Mr. 
Austin Morley. Another appointment was 
being made and would be announced in due 
course. The committee’s report, Sir Ian 
added, would be presented to Parliament in 
the usual way. 


Small Engineering Works 

In a paper on “ Batch Production of 
Agricultural Machinery,” presented to the 
Institution of British Agricultural Engineers 
last Tuesday, Mr. P. W. Lester emphasised 
that the small factory must be constantly on 
the alert to use any new idea to aid produc- 
tion. It should be possible, he urged, for 
suggestions from the shop floor to be com- 
municated direct to the designer draughtsman. 
Nor, Mr. Lester continued, should the 
effect on personnel be overlooked. Discussing 
the differences between mass and batch pro- 
duction, he said the competition for labour 
between the two systems was constant. But 
the man who wished to retain his ability to 
use initiative would more often choose the 
smaller factory, knowing that the conditions 
of employment were similar and that there 
was little difference in pay, pension schemes 
and holidays. In the small factory engaged 
on batch production the operator would 
often use different kinds of machines in the 
course of the working week ; that, together 


with the extent to which he must use his own 
initiative and accept responsibility, provided 
him with the variety which was essential to 
maintain the interest in the work he was 
doing. The small factory, Mr. Lester 
observed, was usually free of labour trouble 
because of that interest and because of the 
free and easy contact with the management, 
who were often on the shop floor and working 
with the men on a machine or project. That 
was something which gave mutual under- 
standing of each other’s problems and would 
lead to a contented and happy relationship. 


Engineering Applications of Automation 
About a year ago, a number of 
engineering institutions decided, after con- 
sultation, that the time was appropriate for 
the establishment of an organisation to be 
known as the British Conference on Auto- 
mation and Computation. The principal 
object of this organisation is to make pro- 
vision for the exchange of information about 
the activities of the individual societies in so 
far as they relate to automation and com- 
putation. The organisation has now been 
divided into three groups, namely, engineer- 
ing applications of automation ; computa- 
tion and automatic control; sociological and 
economic aspects of automation techniques. 
The first of these groups was formally 
constituted, at a recent meeting in London, 
as the British Group for the Engineering 
Applications of Automation. The principal 
objects of the group are to foster the develop- 
ment of the engineering applications of 
automation ; to afford a common meeting 
ground for the adhering organisations, 
whereby such of their activities as fall within 
the purview of the group can, if so desired, 
be co-ordinated and extended, and to 
encourage and maintain liaison with the 
corresponding national committees of other 
countries. Dr. D. F. Galloway (Institution 
of Mechanical Engineers) has been elected 
chairman of the group. The secretarial 
services are being undertaken by the Institu- 
tion of Mechanical Engineers, Mr. Brian 
G. Robbins, secretary of that Institution, 
having been elected honorary secretary of 
the group. 


Coal 


In the first ten weeks of this year, 

ended last Saturday, coal production in this 
country amounted to 44,238,400 tons. That 
total included 41,849,000 tons from the deep 
mines and 2,389,400 tons from opencast 
workings. In the comparable period of last 
year, production amounted to 46,136,700 
tons. This year, so far, deep-mined output 
has fallen about 2,000,000 tons behind that 
achieved in the corresponding period of last 
year. 
Colliery manpower on March 1 was 
returned as 710,500, of whom 276,700 were 
faceworkers. A year ago there were 279,800 
faceworkers. The figure for shifts worked 
per wage-earner, at 4-76, is slightly below 
that for last year, and the total absence per- 
centage, 15-11 per cent, during the first nine 
weeks of the year must be compared with 
13-06 per cent in the corresponding period 
of 1957. Inland. coal consumption in the 
first nine weeks of the year amounted to 
42,234,000 tons and export and bunker 
requirements were 968,000 tons. Coal 
imports in the same period were 295,900 tons 
compared with 548,300 tons last year. 
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Progress in 
Brussels 


Preparations for the Brussels Universal 
and International Exhibition, 1958, due 
to open on April 17, are in full swing at 
the Heysel and Belvedere gardens, on 
the north-western outskirts of the city. 
Elsewhere in the Belgian capital, traffic 
improvements in the shape of widened 
roads, tunnels, and fly-overs are being 
completed, and in order to accommodate 
the 35,000,000 visitors expected during 
the six months of the Exhibition, hotel 
and “‘motel’’ space is being expanded. 
‘ Work at the Exhibition’s grounds was 
financed by a Government loan of 1200 
million francs, issued in March, 1955, 





and fully subscribed in one day. The bonds, which were of a face value of 
1000 francs each, bear interest at 2 per cent until redeemed at par in 1960. In the 
meantime, they are eligible for cash prizes ranging from 5,000,000 to 50,000 
francs tax free, thus bringing the effective interest rate up to 4-6 per cent. 

In order to take care of the influx of visitors a special organisation, Logexpo, 
35, rue Belliard, Bruxelles (telephone, 13.29.94), has been called into being, which, 
with the help of electronic machines, will undertake to make bookings within a 
minimum of time. In addition to hotel rooms, the fullest use will be made of 
private accommodation and it is hoped to make available in this way a minimum 
of 10,000 beds. In the vicinity of the exhibition, camping and caravan space is 
being provided. Since the capital is within easy reach from most parts of the 
country, full use will be made of provincial centres to supply reserve accommodation, 

The road programme in Brussels itself and elsewhere in Belgium amounts to 
1000km of new construction and 6000km of improvements. Arrangements are 
being made on an international scale to increase train and air services. In con- 
nection with the latter, a helicopter terminal, or ‘‘ heliport,’’ is being completed, 
where all normal helicopter services to Melsbroek airport and the Brussels city 
heliport ‘* Allée Verte,’’ will land. Since about three minutes will be allowed for 
each helicopter to disembark and take on board passengers, this will mean that 
about 100,000 landings will be made during the Exhibition. The Sabena helicopter 
fleet at present comprises eight Sikorsky ‘‘S 58°’ machines, each capable of 
carrying twelve passengers. The ‘‘ Allée Verte ’’ heliport, situated five minutes 
from the city centre, has three landing platforms, each 82ft in diameter. It is 
being enlarged by the addition of a new terminal building, 147ft by 65ft, extending 
into a “‘ finger,’’ 312ft by 27ft. The heliport at the Heysel will also have three 
landing platforms and a terminal building containing a restaurant. The reason 
for the size of the Heysel facilities being nearly as big as those in the city centre 
is that they will also be available for local pleasure flights, and it is thought that 
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half the total number of flights will be 
in that category. Still in the domain 
of traffic improvements is the new tunnel 
for suburban trams, which is 400m long 
and involved the placing of 8000 cubic 
metres of concrete and 1000 tonnes of 
reinforcements. It was constructed in 
the short space of seven months. Within 
the Exhibition, visitors will have at their 
disposal a three-line aerial chairlift over 
4km long, over which 165 two-seater 
gondolas will travel at a speed of 2m 
per second. Provided with four stations, 
the chairlift will have a daily capacity 
of 75,000 to 100,000 passengers. 
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In the course of a recent visit we were 
able to confirm the great progress which 
is being made and the effort which is 
being expended to get everything ready 
in time. Much interest will be centred 
on the halls and pavilions themselves, 
and on other structures, most of which 
afforded full scope to the imagination of 
the architect and the ingenuity of the 
engineer. In particular, mention may be 
made of the ‘‘ Atomium,”’ a model of a 
body-centred cubic crystal to a scale of 
1-5 x 10in, standing on one diagonal, and 
rising to a height of 110m. The nine 
spheres at the corners and centre of the 
cube are 18m in diameter and clad in pright 
aluminium sheeting. The framework, rep- 
resenting the valency bonds of the crystals, 
consists of steel tubes of 3m diameter and 
6mm thick, provided with stiffeners ; 


the central tube having walls 12mm thick. The structure, which has a weight of 
2300 tonnes, is steadied by three pairs of box-section columns which also carry 
access staircases. Another remarkable structure is the ‘‘ Civil Engineering 
Arrow ”’ (bottom right), consisting principally of an 80m long cantilever beam and 
counterbalancing portion, the whole standing on three supports. The ‘‘ Arrow ”’ 
has an inverted A section of 4cm to 12cm thick shell concrete. From it a footbridge 
58-5m long by 2-5m wide will be suspended about 5m above ground level. Under- 
neath, a large-scale relief map of Belgium will be laid out showing the main civil 
engineering works of the country. In the Belgian part of the Exhibition, for reasons 
of economy, many of the halls dating from the 1935 Exhibition are being used 
again. Among the new buildings must be mentioned Halls 11 (433m by 42m free 
span) and 7 (150m by 70m span). The latter, of which an interior view is shown on 
the left, has a vaulted roof supported on a series of welded portal frames. The roof 
takes the form of a trellis of profiles each 4-25m long, while the facades are built 
up from prefabricated concrete blocks. At the top of the page is the nearly com- 
plete pavilion of Canada. A particularly successful example of the use of wood is 
the Vatican building (second illustration on preceding page), while the Luxembourg 
pavilion (top of preceding page) by way of illustrating the Grand Duchy’s steel 
production—12 tons per head per year, compared with 0-2 ton in Germany and 
France—is constructed of that material. Measuring 52m by 21m, its walls and floor 
are suspended from portal frames, which also support the roof. The total steel 
weight is 535 tons. One of the largest exhibition buildings is that of the United 
States (bottom of preceding page), which is a circular structure of 381ft diameter at 
roof level, and 85ft high, covering an area of 114,200 square feet. The roof consists 
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of a flat ring carried by two rows of 

thirty-six columns. Suspended from this 

ring by two sets of cables is a central 

cylindrical ring, 62ft 6in in diameter 

and 23ft high. The ceiling is of expanded 

metal and glass-fibre-reinforced polyvinyl 

chloride sheet. At first-floor level is a 

balcony in the form of an annular con- 

crete slab, supported by four rows of 

thirty-six tubular columns 16in in dia- 

meter, the outer two rows being con- 

tinued upwards with a 12in diameter ‘ 

column to support the roof. The outer re, : 
wall of the building is formed by a ” Ey Sy Se ORS ae eee i. — Et % 
plastic-covered steel trellis. The struc- ee ey a = i 


ture has a steel weight of 1539 tonnes. im 
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1000 h.p: free piston gas generator 


German Gas Turbine Vessel 


The first German ship to be fitted with free 
piston gas generators and gas turbine was com- 
pleted recently. It is the trawler “ Sagitta,” 
of 720 gross register tons, belonging to Fisch 
Reederei Busse, Bremerhaven. Built by Rick- 
merswerft, Bremerhaven, the vessel is similar 
in design to a diesel-powered sister ship, its main 
dimensions being, length 67m, beam 9-6m, fresh 
fish hold 450 cubic metres, deep freeze hold 90 cubic 
metres, design speed 15 knots. The ship has a stern 
ramp for hauling the catch on board by 
a hydraulic winch. From the ship it is 
discharged into a bunker on the deck below, 
from where the fish are taken to be gutted, 
after which a belt conveyor brings them to the 
washing machine. From there a distributor 
conveyor deposits the catch in the fresh fish hold. 
Of special interest is the propulsion plant, 
supplied by the firm Modag, Motorenfabrik 
Darmstadt, G.m.b.H. Two free piston gas 
generators (licence SEP—SEME—SIGMA, see 
accompanying illustration) supply a gas turbine 
which drives through reduction gearing a variable 
pitch propeller. The gas generators burn 
Bunker “C” fuel, each operating at the ratio of 
600 strokes per minute. Entry conditions at 
the turbine are 430 deg. Cent. and 3 atmospheres 
gauge. The turbine runs at 8000 r.p.m., which 
speed is geared down to 250 r.p.m. at the pro- 
peller shaft. At the turbine shaft, 2000 h.p. 
is available, of which 10 per cent is lost in 
the gearing or used for generating electrical 
energy. The gas generators are started up with 
compressed air, and if operated from cold are 
run for the first half hour on gas oil, the second 
half of this period at full load. They can then 
be switched over to full-load operation with 
Bunker “C” fuel. The gas generator injection 
pumps are controlled by the power requirements 
at the turbine ; the generators continue to operate 
during reversal of the propeller, or in the case 
of a solid propeller, while the propeller shaft is 
being reversed. Including the reduction gearing, 
the whole engine installation, without auxiliary 
engine, weighs about 35 tonnes. Overall thermal 
efficiency is stated to be 37 per cent. 


International Apprentice Competition 


In July this year an International Apprentice 
Competition is to be held in Brussels during the 
International Exhibition. This is not the first 
time such a competition has been held. The 
competition began in 1947 as a purely Spanish 
venture, to select by means of a series of local, 
regional and national competitions, the best 
Spanish apprentice in each of various trades. 
This was extended in 1951 when the winners in 
Spain competed against boys who had come 


through a similar series of tests in Portugal. 
The competition was then opened to any other 
country which wished to participate. A single 
competitor went from Britain in 1955, six 
in 1956 and twelve in 1957. 

The governing body, whose seat is in Spain, 
is the “ ising Committee of the Inter- 
national Vocational Training Competition,” 
which consists of a president, vice-president 
and secretary and an official representative 
from each participating country. This organ- 
ising committee is responsible, among other 
things, for deciding when and where the competi- 
tion shall be held, what trades shall be included 
and how the competition shall be conducted. 

In 1956, a meeting of interested organisations 
was held in London, as a result of which a small 
committee known as the “ British Organising 
Committee,” was established to make arrange- 
ments for selecting a team in this country. Each 
of the participating countries is free to submit 
drawings for the tests to be undertaken by the 
apprentices during the competition. 

These are considered by the international 
organising committee, which makes its selection 
immediately before the competition. The tests 
are not made known to the apprentices until 
the competition starts and range up to forty 
hours in length. 

During the competition interpreters and officials 
are constantly in attendance so that any boy 
who finds himself in difficulties can immediately 
ask for their assistance. Last year the test 
drawings were marked in both linear and metric 
measurements for those apprentices who required 
them. The results are judged by a panel of 
technical representatives, one from each of the 
participating countries. 

The British Organising Committee hopes that as 
many firms and other organisations as possible 
will take an interest in the competition and sub- 
mit the names of suitable candidates for consider- 
ation for the British team. It is also hoped that 
firms employing apprentices who have done well 
in recent City and Guilds of London Institute 
Examinations will also nominate these boys for 
selection. A firm sending a boy to the competi- 
tion is required to pay the cost of travelling only. 
The host country pays all the costs of the appren- 
tice’s stay during the competition. Each of the 
trades is divided into two categories for the 
purposes of the competition. Category “A” 
will be for boys born in 1937, 1938 and 1939, 
and Category “‘B” for boys born in 1940, 1941 
and 1942. No country can have more than one 
competitor in each age category for each trade. 
Any firm wishing to submit the names of boys for 
possible inclusion in the British team should 
write to, Director (A.C.), City and Guilds of 
London Institute, Gresham College, Basinghall 
Street, London, E.C.2. 
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Third Congress of the Internationa 
Federation of Prestressing 


The Prestressed Concrete Development Group 
has announced details of the third Congress oy 
the International Federation of Prest 
(F.LP.) which is to be held in Berlin from May § 
to 10 this year. The technical sessions wij] take 
place in the Benjamin Franklin Memorial Hajj 
and will comprise four working sessions, dealing 
with : development in design methods (genera| 
reporter, Professor Dr.-Ing. H. Riisch, Munich - 
British reporter, Mr. A. J. Harris) ; progress in 
prestressing technique as applied on the site 
(Dr.-Ing. F. Janssonius, Amsterdam ; Dr, § 
Champion, Mr. R. B. Hill) ; the manufacture 
of factory-made precast prestressed concrete 
units and their assembly on the site (Mr. D. H. 
New, London ; Mr. J. W. A. Ager, Mr. F. W.H. 
Gifford) ; prestressed structures executed since 
the 1955 congress and embodying important 
developments (Monsiur Dumas, Lille ; Mr. R. F, 
Galbraith, Mr. A. W. Hill). Arrangements have 
been made for the translation of discussions in 
the four official congress languages, which are 
English, French, German and Spanish. 

In addition to the technical sessions, delegates 
will have the opportunity of visiting a number of 
outstanding structures which are in course of 
construction in the vicinity of Berlin. Special 
arrangements will be made for those who wish to 
visit the buildings constructed as part of the 
Interbau Exhibition. A copy of the programme 
and further details may be obtained from Philip 
Gooding, Prestressed Concrete Development 
Group, Terminal House, Grosvenor Gardens, 
London, S.W.1. 


Bearing Metals from Holland 


A new bearing material marketed under the 
trade name of “ Kufaleyt BWH ”’ was among the 
exhibits seen at the International Macroplastic 
Fair held in Amsterdam in November last. This 
material is made by N.V. Mekufa, Vroomshoop, 
Linderflier 43, Netherlands. It is an epoxide 
resin impregnated with graphite and unlike nylon 
has a very low water absorption. Immersion in 
water at 20 deg. Cent. for ten days results in an 
increase in weight of only 0-25 to 0-35 per cent, 
and swelling is negligible. The inclusion of 
graphite in the compound makes lubrication 
practically unnecessary. Values for coefficients 
of friction quoted for steel on “* Kufaleyt BWH,” 
measured on a thrust bearing with water lubrica- 
tion, are u~=0-01 to 0-02 at an axial load of 
300 kg ; p=0-003 to 0-005 at an axial load of 
1000 kg. 

Other data given to us, relevant to the use of 
this material for bearings, include a thermal con- 
ductivity of approximately 0-2 k. cal. per square 
millimetre per deg. Cent. per hour ; a bending 
strength of 1000 kg per square centimetre, and 
a tensile strength of 700 kg per square centimetre. 
“ Kufaleyt BWH”’ is claimed to have such 
chemical resistance that it can be used for bearings 
exposed to aggressive vapours and _ liquids. 
Exposure at 20 deg. Cent. for six months, to 
10 per cent hydrochloric acid, 60 per cent sul- 
phuric acid, 10 per cent caustic soda, and petrol, 
has little effect. For this reason the main applica- 
tions of “‘ Kufaleyt BWH ”’ bearings are expected 
to lie in the chemical and allied industries, but a 
considerable market has already developed on 
the Continent in the textile and paper industries. 


Ludwig Prandtl Memorial Lecture 


In 1956, the Wissenschaftliche Gesellschaft 
fiir Luftfahrt (WGL), Brunswick, and the 
Gesellschaft fiir Angewandte Mathematik und 
Mechanik, decided to honour the memory of 
Ludwig Prandtl by annual memorial lectures. 
This year’s event will take place on May 7 in the 
Concert Hall of the German Museum in Munich, 
which earlier on the same day will be celebrating 
in the course of its annual meeting the reopening 
of its Aeronautical Section. The guest speaker 
will be Dr. Hugh L. Dryden, director of the 
National Advisory Committee for Aeronautics, 
who will speak on “ Present-Day Problems in 
Aeronautical Research.”’ The occasion will be 
marked by the award, for the second time, of the 
Ludwig-Prandtl-Ring. 
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Progress of the Tennessee Valley 
Authority 


BY OUR AMERICAN EDITOR 
No. Il—(Concluded from page 377, March 7) 


RIVER NAVIGATION 
LTHOUGH flood reduction was the outstand- 
Aine aspect of the water control programme in 
the past year, operations for other purposes were 
also carried on with satisfactory results. At 
the beginning of the fiscal year, the reservoirs 
contained 7,910,000 acre-feet of useful water 
in storage, and of this total 85 per cent was in 
the tributary reservoirs and the three mainstream 
reservoirs above Chickamauga dam. When the 
year ended, there were 7,760,000 acre-feet of 
water in storage, a reduction of 150,000 acre- 
feet or 2 per cent during the year. About 83 
per cent of the stored water was in the reser- 
yoirs upstream from Chickamauga dam. Both 
rainfall and run-off were more plentiful during 
the fiscal year, after a long period of sub-normal 
precipitation extending 
from the spring of 1952 
into early 1965. How- 
ever, distribution was 
uneven, since 22in or 
approximately 40 per 
cent of the 55-7in total 
rainfall occurred in the 
three months from 
December, 1956, to 
February, 1957, inclusive. 

Thus the system had 
to be operated to allow 
for considerable periods 
of low flow as well as 
flood conditions. Sub- 
normal natural flow per- 
sisted at Chattanooga 
until November, 1956, 
which was the driest 
month of the year and the 
seventh dry month in 
succession. Stored water 
was drawn upon heavily 
to support hydro- 
electric production. This 
withdrawal continued 
until mid-December and 
at some of the reser- 
voirs until mid-January. 
By this time the tribu- 
tary reservoirs had been 
drawn down, as_ has 
been noted before, to 
levels below those re- 
quired for flood control. 

However, they were 
not as low as in the 
previous year. During the 
flood, storage was re- 
plenished. After the flood 
period all the tributary 
reservoirs, taking ad- 
vantage of favourable 
rainfall conditions, 
continued filling until 
May with little draught upon them for power 
production. 

Dependable 9ft navigation in the Tennessee 
River was maintained by holding the mainstream 
reservoirs at or above the minimum levels for 
this purpose, with the discharges at the tributary 
dams in addition to turbine operations being 
arranged to afford a sufficient water supply. 
On some occasions, special operations were 
necessary to refloat barges, towboats and other 
craft stranded outside the navigation channel. 
For malaria control, the water levels were 
fluctuated and gradually drawn down in the 
mainstream reservoirs in the summer and autumn 
of 1956, with satisfactory results in helping to 
reduce the propagation of mosquitoes. The 
beginning of the autumn draw-down of the Fort 
Loudoun and Watts Bar reservoirs, farthest 
upstream of the mainstream chain, was delayed 
for two months for experimental purposes. 





Freight traffic on the improved Tennessee 
waterway in 1956 continued its sharp upward 
trend, exceeding the 1955 traffic by 23 per cent 
both in tons and ton-miles. An estimated 
12,300,000 tons of freight, representing more 
than 2000 million ton-miles, moved on the river 
during the year, The users of the waterway 
saved more than 20,000,000 dollars in freight 
bills as compared with the next cheapest available 
mode of transport. Several new cargo movements, 
including liquid chlorine from Wilson Dam, 
pig iron between Rockwood and Chattanooga, 
soil pipe and fittings from Chattanooga, started 
during the year. There were special shipments 
such as mine railcars from Knoxville to Barker, 
Pennsylvania, and phosphate rock from Florida 
to Wilson Dam. Coal shipments in 1956 


Fig. 6—225MW turbo-generator at the Gallatin steam power station 


amounted to more than half the total traffic and 
exceeded 1000 million ton-miles. 


PowER GENERATION 


Power deliveries to the Atomic Energy Com- 
mission plants and other Federal installations, 
which have multiplied nearly sixteen times since 
1951 and have accounted for well over half of 
the Authority’s outside power sales in each of 
the last three years, increased but little during 
the fiscal year 1957. Other uses of electricity 
in the T.V.A. region continued their sharp 
upward trend. The total sales of electricity 
by the T.V.A. amounted to 57,000 million kWh, 
as compared with 53,800 million kWh in 1956. 

On June 27, 1957, T.V.A. placed in commercial 
operation the second 225MW capacity generating 
unit at the Gallatin steam power station. This 
brought to completion an extraordinary pro- 
gramme of expansion of generating capacity for 
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direct defence needs, started in 1950, when the 
A.E.C., as a result of the Korean conflict and 
the general international situation, began a 
programme of rapid construction of new atomic 
defence facilities in the Tennessee Valley region. 
The A.E.C. facilities included a heavy expansion 
at Oak Ridge and an entirely new plant near 
Paducah, Kentucky. The A.E.C. has long-term 
contracts with T.V.A. for a total of 3125MW of 
power. Since works using electricity can be 
constructed much more rapidly than electric 
generating facilities to serve them, T.V.A. also 
has been supplying interim power from various 
sources. The sources included some of the older 
plants and power obtained from other systems. 
T.V.A. has also been supplying about 500MW 
of “ extended load’”’ at the A.E.C. plants, over 
and above the long-term contract demands. The 
revenues from sales to the A.E.C., including 
power sold under long-term contracts and the 
relatively more expensive interim and “‘ extended 
load ”’ deliveries, averaged 0-4 cent per kilowatt- 
hour during the year. : 

The adverse conditions which affected the 
T.V.A. generation during the previous five years 
—poor water conditions, delays in manufacture 
of generating units, occasional difficulties in coal 
supply—were largely absent or reduced to 
reasonable dimensions during the 1957 fiscal 
year. The total power delivered to the grid 
system during the year amounted to about 
63,200 million kWh. Of the total, 44,700 million 
kWh, 4 per cent more than the year before, came 
from steam-electric plants. Hydro-generation 
increased 16 per cent, providing 16,700 million 
kWh. Of the hydro-electric energy, 13,400 
million kWh came from T.V.A. projects, 
1400kWh was obtained from the United States 
Army Engineers’ multi-purpose dams in the 
Cumberland Basin, and 1900kWh was generated 
by plants of the Aluminum Company of 
America. In addition to the generation of 
61,400 million kWh, T.V.A. received about 
1800 million kWh from other power systems. 
Of the total input, T.V.A. sold 57,000 million 
kWh, about 1800 million kWh was delivered 
to Alcoa in return for power generated at its 
dams, and about 2000 million kWh of input was 
accounted for by transmission losses. 

The conditions for hydro-electric generation 
generally were good. They were moderately 
below average until near the end of January, and 
thereafter were, on the whole, excellent. At the 
beginning of the fiscal year, the reservoirs were 
filled to 72 per cent of the storage provided when 
filled to their normal maximum levels. The 
water in storage represented about 5100 million 
kWh. This water was used in the regular annual 
draw-down which supplements natural stream 
flows for power production and navigation and, 
at the same time, lowers the reservoirs to the 
required flood control levels by January 1. How- 
ever, the heavy rains normally expected in 
January were delayed for several weeks, causing 
some concern. Heavy rains began on January 21 
and continued for twenty-one days, with only 
one interruption, producing the major flood 
described earlier. Within a few days after the 
storm began, the reservoirs were back to the 
normal levels for the season and thereafter power 
operations were affected by flood regulation 
operations. 

During the period of this flood regulation, 
continuing until the end of February, the hydro 
system was used for base-load operation, revers- 
ing the normal roles of water and steam power 
on the system. With more than ample water, 
daily hydro-electric generation averaged 26 per 
cent greater in February than for any previous 
month in T.V.A. experience despite capacity 
reductions due to high tail-water which reduced 
the operating head. The maximum hourly 
generation by the hydro-electric system in 
February was 3285MW and the average for the 
month was 2960MW. 

Although the heaviest demands of the year 
occurred in January and February, fortunately 
they did not come at the times of greatest capacity 
reductions. Minor curtailments in loads were 
made and small amounts of power were secured 
from other systems in order to avoid starting up 
Watts Bar or other less efficient steam power 
stations. After the flood period, the water 
conditions were generally favourable for hydro- 
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Fig. 7—Construction of river wall for the 110ft by 600ft lock chamber at the Wilson dam 


electric generation during the remainder of the 

year, and cut-backs in generation were 
possible at some of the new steam power stations. 
In particular, this was true at Widows Creek, 
where generation could be curtailed in the four 
a efficient units which do not have a reheat 
cycle. 

The steam-electric generating facilities con- 
tinued to operate at high efficiency. For the 
second year in succession the average annual 
heat rate was well below 10,000 B.Th.U. per net 
kilowatt-hour generated. In the fiscal year 1957, 
the average rate was 9705 B.Th.U. per net kilo- 
watt-hour, compared with 9780 B.Th.U. the year 
before. The national average in the calendar 
year 1956 was 11,400 B.Th.U. per kilowatt-hour. 
Because of the favourable hydro conditions it 
was unnecessary to operate the older and less 
efficient steam plants. Even the Watts Bar steam 
power station, which was built by T.V.A. during 
World War II, remained idle. The steam power 
stations burned 18,200,000 tons of coal during 
the year at an average cost of 19-35 cents per 
1,000,000 B.Th.U. This was an increase of 3-6 
per cent over the cost of coal in the previous 
year. Statistics on coal consumption during the 
year are shown in the following table :— 























| Cents per | B.Th.U. | Cents per 

Tons of million per kilowatt- 

Power station B.Th.U. kilowatt- | hour net 

consumed | burned hour net | generation 

generation 

bert .. 2,204,549 18-97 9.481 0-1799 
Gallatin... ... 608.4 19-07 9,632 0- 1837 
Johnsonville 2,368,924 18-23 10,152 0-1851 
John Sevier -| 1,662,343 20-87 9,347 0- 1950 
Kingston... ... 4,698,506 20-72 9,577 0- 1984 
Shawnee... ... 4,792,684 17-59 9,821 0-1727 
Widows Creek | 1,904,155 20-56 9,837 0-2023 


The gross income from power operations 
amounted to 235-7 million dollars in the fiscal 
year 1957, an increase of 14,100,000 dollars 
over the previous year. The net income from 
power operations was 58,100,000 dollars and 
represented a return of 4 per cent on the average 
net investment in power facilities of about 
1470 million dollars. The rate of return was 3-9 
per cent in fiscal 1956 and has averaged 4 per 
cent over the entire twenty-four-year period of 
operations. 

The continued increase in the sales and use 
of electricity and the general financial success of 
the operations of the distributors emphasised 
_ the effectiveness of encouraging mass consump- 
tion through low rates, an aim incorporated in 
the T.V.A. Act. The congressional objective 
for T.V.A. power as set forth in the Act was that 
the projects were to be regarded “ primarily as 
for the benefit of the people of the section as 
a whole and particularly the domestic and rural 
consumers to whom the power can economically 








be made available.” It was contemplated that 
electricity should be sold “ at the lowest possible 
rates and in such a manner as to encourage 
increased domestic and rural use...” In line 
with these principles. the basic rates at which 
power was distributed in the area were set at 
only about half of what the prevailing rates had 
been prior to T.V.A. 

Low rates, the availability of electric service 
to more consumers, and electrical research 
and demonstration designed to encourage people 
to use electricity more effectively and abundantly, 
were counted upon to bring increasingly larger 
consumption. The increased use, in turn, 
has been a major factor in reducing the average 
rate to the consumer. The effectiveness of 
this approach to electricity distribution has been 
constantly reaffirmed with the passing years, 
and with the growth in power loads many of 
the distributors have been able progressively to 
reduce their rates. 

The number of electricity consumers in the 
T.V.A. service area has doubled in the ten-year 
period from 1947 to 1957. The average resi- 
dential consumption of electricity has increased 
174 per cent to 6023kWh per customer in the 
fiscal year 1957. The average residential rate, 
influenced both by increasing consumption and 
reductions in rates, has dropped 0-51 cent to 
1-15 cents per kilowatt-hour, a decrease of 31 
per cent in ten years. Over the same period, 
the average residential use in the country as a 
whole increased 121 per cent to 3063kWh per 
customer, while the average rate per kilowatt- 
hour has gone down 0-56 cent to 2-58 cents per 
kilowatt-hour, a reduction of 18 per cent. 

A total of sixteen distributors of T.V.A. power, 
the largest number to do so in a single year, 
authorised reductions in their rates to consumers 
through the adoption of lower schedules. Eleven 
systems, including two electric co-operatives, 
reduced their rates to the intermediate level, 
about 10 per cent below the basic level ; another 
five adopted a schedule of rates about 20 per 
cent below the basic rates. In addition, twelve 
systems removed the 10 per cent developmental 
surcharge from the bills of their commercial and 
industrial customers, three modified their street 

lighting rates, and nine removed the amortisation 
charge. Three systems removed both the sur- 
charge and the amortisation charge. In all, 
thirty-five systems reduced the cost of electricity 
to their consumers. The total of such reductions 
in the first year of application was estimated at 
1,800,000 dollars. Most of the reductions were 
effective during the fiscal year 1957, but some 
were to take effect in the following year. As 
the fiscal year closed, a total of sixty-three of the 
municipal and co-operative electric distributors 
and one small private utility had adopted rates 
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below the basic level. Of the total, thirty.nj 
had adopted the intermediate level of rates and 
twenty-four the lowest schedule. 


CONSTRUCTION PROGREss 


Construction in the fiscal year 1957 cen 
on the new, large navigation lock at the Wilso; 
dam and on ten generating units at four rine ig 
electric power stations. The construction of the 
lock, which will remove a bottleneck for rapid] 
increasing traffic on the 650-mile Tennesse 
River navigation channel, was started as soon 
as funds became available at the beginning 
of the fiscal year. It was scheduled for initia] 
operation in April, 1959, and completion in June 
1960. Three of the steam-electric generating 
units were completed and placed in operation 
during the year. They added 585MW of installed 
capacity and, with a 25MW unit placed in opera- 
tion at the Old Hickory dam of the United States 
Army Engineers on the Cumberland River 
brought the total installed capacity of the inte. 
grated power system to 9,889,485kW. 

This was the smallest increment of installed 
capacity in any year since 1951, and only a little 
over one-third the record addition of 1734Mw 
in 1955 when T.V.A. was at the height of the 
construction programme designed to meet the 
power requirements of the Atomic Energy 
Commission at its Oak Ridge and Paducah plants, 
At the close of the fiscal year, seven generating 
units were being added at three steam-electric 
stations. They will increase capacity by 1215MW 
over the next two and a half years, at a time when 
the demand for electricity is pressing hard upon 
the available supply. 

Because the rising demand for electricity, 
and particularly the requirements of the national 
atomic energy programme, has far outgrown 
the hydro-electric resources of the region, con- 
struction during the past few years has been 
almost entirely in steam-electric capacity. While 
a few sites still remain for dams and reservoirs 
which would produce power as well as contri- 
bute to the several other objectives of water 
control, no large increase of hydro capacity 
such as the Norris or Fontana dams can be made. 
At the close of the fiscal year, the installed capacity 
of the integrated systems consisted of 3,602,235 
kW in hydro-electric plants and 6,287,250kW 
in steam-electric plants. For the third consecu- 
tive year, T.V.A. had no dams under construction. 

The need for the new lock at the Wilson dam 
had become critically apparent in the past few 
years with the rapid development of commercial 
traffic on the Tennessee River. The present lock 
facilities date back to 1925, when the Wilson 
dam was completed by the U.S. Army Engineers 
and provided a deep channel over most of the 
Big Muscle Shoals reach of the river. The shoals 
had been a bar to navigation on the river for 
a century. Previous attempt to by-pass the 
shoals by canals and locks had not been success- 
ful. The present facilities include lock and dam 
No. 1, providing a 10ft lift at the foot of the 
Muscle Shoals canal 24 miles downstream from 
the dam. At the dam proper, two locks in 
tandem provide a lift of 90ft. Tows going up or 
downstream thus must make three lockages to 
pass Wilson dam. The lock chambers are small, 
the lower one being 60ft by 300ft and the upper 
one 60ft by 292ft. Passage through this stretch, 
particularly for the multiple-barge tows now 
common on the river, requires hours of tedious 
lockage time. . 

The lock now under construction will provide 
a 100ft single lift in a lock chamber 110ft by 
600ft, the same size as those at the Pickwick 
Landing and Kentucky dams downstream. When 
the new Wilson lock is completed, the river in 
its lower reaches will have three large locks. 
Above the Wilson dam, the locks at five T.V.A. 
dams—Wheeler, Guntersville, Chickamauga, 
Watts Bar and Fort Loudoun—are 60ft by 360ft 
in size. Another small lock, 60ft by 265ft, is in 
service at the Hales Bar dam below Chattanooga, 
and was acquired by T.V.A. in 1939. 

The new Wilson lock is being built adjacent to 
the old tandem locks. The project includes 
deepening and widening the canal downstream, 
the elimination of dam and lock No. 1, and 
deepening of the lower chamber of the lock at 
the dam. The old locks at Wilson dam will 
remain to be used as auxiliaries to the new 
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; ‘on. Construction progress was good 

> omgoe year. At its close, excavation in the 

rea was practically complete. The con- 
crete mixing plant and the cement and aggregate 
handling systems were completed in June, 1957. 
One of the important contributions to speedy 
and efficient construction was the use of a lock 
model built and operated in the T.V.A. hydraulic 
laboratory. Through the use of this 1 to 16 
scale model in experimental operation, the final 
solution of the main hydraulic design problems 
for the lock was obtained only a few weeks before 
concreting began. The estimated cost of the 
new Wilson lock, including canal improvements. 
ig 35,000,000 dollars. 

During the fiscal year, T.V.A. placed in 
operation three steam-electric generating units, 
one at the Shawnee power station on the Ohio 
River and two at the Gallatin power station, on 
the Cumberland River. At the end of the year, 
construction was continuing on two additional 
generating units at Gallatin, a fourth unit at the 
John Sevier power station in east Tennessee, and 
four additional units at the Johnsonville power 
station on the shores of Kentucky Lake in west 
Tennessee. Progress at the various construction 
sites is summarised as follows : 

Shawnee.—The tenth unit at the Shawnee 
steam power station was placed in operation on 
October 12, 1956, under a temporary limitation 
in generating capacity to about 100MW. In 
June, 1957, after major modifications of the 
turbine were completed by the manufacturer, 
the unit was placed in commercial operation at 
its full capacity. The operation of this unit 
brought the rated capa- 
city of the Shawnee 
power station to its full 
1350MW. This makes it, 
co far as is known, the 
second largest steam- 
electric power station in 
the world. The T.V.A. 
Kingston power station, 
with 1440MW installed 
capacity, is believed to 
be the largest power 
station in the world. 

Johnsonville.—Between 
June 7 and August 21, 
1956, T.V.A. commenced 
the construction of 
four additional generat- 
ing units, each of 135MW 
rated capacity. They 
will nearly double the 
size of the power station. 
The new units § are 
scheduled to begin com- 
mercial operation over a 
period from September, 
1958, to June, 1959. 
The present capacity in 
operation consists of six 
units of 112MW capa- 
city. With the addition 
of the new units, the 
capacity of the power 
station will be raised from 
675MW to 121SMW. 

Gallatin—The first 
two units of this power 
station, each of225 MW 
rated capacity, were 
placed in operation 
during the fiscal year, 
although somewhat be- 
hind schedule because of 
late delivery of the turbo- 
generators. Other 
difficulties were encountered, including an elec- 
trical failure which damaged the stator of one 
unit so that it had to be rebuilt. The first of the 
two units went into commercial operation on 
November 8, 1956, and the second one on 
June 27, 1957. Construction of two additional 
units was started in August, 1956. The new 
units will be 10 per cent larger than the first two, 
with rated capacities of 247MW. With the two 
new units, which are scheduled for commercial 
operation in December, 1958, and September, 
1959, the four-unit power station will have a 
total installed capacity of 945MW. 

John Sevier —Construction of a fourth 180MW 
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capacity unit at this power station was under- 
taken in April, 1956. It was placed in commer- 
cial operation in October, 1957. The first three 
units of the power station were placed in opera- 
tion during the previous fiscal year. The three 
units in operation generated 4580 million kWh 
during the year, using 1,662,000 tons of coal. 
The power station (Fig. 8) has proved to be one of 
the most efficient in the T.V.A. system. 
Transmission.—367 miles of transmission line 
were completed during the year, making the 
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construction activities largely with its own 
engineering and construction organisation. At 
times and for various reasons, T,V.A. has contrac- 
ted parts of important construction jobs, such as 
highway relocations, bridge construction and 
tunnel work. These have provided a measure 
of comparison of costs and other factors for 
similar work done by the Authority’s own 
organisation. 

The Shawnee steam power plant, where the 
tenth and final generating unit has been placed 








Units 1-4 Units 5-10 Indicated Indicated 
contract cost force account savings per Per cent savings savings on 
per unit cost. per unit unit 6 units 

Dollars Dollars Dollars Dollars 
Re eee ok 1,396,684 1,114,353 282,331 20-2 1,693,986 
Turbo-generator ... ... ... « 314,000 221,650 93,350 29-7 560,100 
Condenser... ... 76,390 40,126 36,264 47-5 217,584 
Structural steelwork 241,800 187,200 54,600 22-6 327,600 
Te Race vec sce ant. hes _ — — 22-9 2,793,270 




















number of miles of line in service 11,001. About 
1622MVA of substation transformer capacity 
was added. The major transmission project 
during fiscal year 1957 was the double-circuit 
161kV line between the Gallatin steam power 
plant and the primary substation at Rockwood, 
Tennessee ; the first circuit, 106 miles in length, 
was completed and placed in service in May, 
1957. The 200MVA Rockwood primary sub- 
station was placed in operation earlier in the 


Fig. 8—Exterior view of the completed John Sevier steam power station comprising 
four turbo-generators of 180MW capacity each 


fiscal year, when it was connected to the Watts 
Bar—Oak Ridge transmission line. The second 
circuit of the Gallatin-Rockwood line, 114 miles 
long, is to be placed in operation this summer. 
The line will provide power to the upper Cumber- 
land plateau and toa new ferro-manganese plant at 
Rockwood. A 54-mile, 161kV line was completed 
in February between the Widows Creek steam 
power station and Huntsville, Alabama. 


CONSTRUCTION ECONOMIES 


Evidence during the year continued to confirm 
the wisdom and economy of the Authority’s 
policy of carrying on its planning, design and 


in operation, provided some striking data on the 
comparative costs of contract and force account 
construction. The first four units of the station 
were started in 1951 on virtually an emergency 
schedule to provide electric power to a new 
Atomic Energy Commission plant at Paducah, 
Kentucky. 

Not having equipment or manpower immedi- 
ately available, T.V.A. awarded contracts 
for parts of the job—erection of boilers, turbo- 
generators, condensers and structural steelwork. 
With the subsequent expansion of the power 
station to include six additional generating units, 
the Authority assembled its own crews and 
equipment and undertook the same operations 
by force account. The table above sum- 
marises the results. 

The actual costs of the seven major steam 
power stations constructed by T.V.A. since 
1949 are expected to be below the official 
estimates by about 6 per cent. The average cost 
per kilowatt of capability for these seven power 
stations, including switchyards, is 133 dollars. 
Estimates submitted to Congress for all major 
hydro-electric and steam power station installa- 
tions completed or scheduled for completion by 
June 30, 1957, totalled 1668 million dollars. 
The actual comparable costs were about 1628 
million dollars, showing a saving of 40,000,000 
dollars, or 2-4 per cent. 

The average heat rate of about 9700 B.Th.U. 
per net kilowatt-hour generated in the seven 
large steam power stations ranks them high 
among the most thermally efficient power stations 
in the world. The design costs, including the 
preparation of detailed construction and procure- 
ment drawings and speci-fications for materials 
and equipment, have averaged 2 to 3 per 
cent of the construction costs on nearly 2000 
— dollars’ worth of varied engineering 
work. 

This is lower than the usual consulting 
fees for engineering services. Moreover, the 
complete design service given construction 
forces, fabricators and manufacturers through 
detailed design drawings, information and 
advice helps to obtain the highest quality 
materials and workmanship consistent with 
economy. While this “ turn-key ” service adds 
to the cost of design, it has been demonstrated 
that the extra design effort results in savings in 
total project costs. 

It has been possible to construct power stations 
at a relatively low cost per kilowatt of capability. 
At the Shawnee power station, the cost for the 
ten units was 144 dollars per kilowatt, while at 
the Kingston power station, which also is a large 
supplier of power to the A.E.C., the cost per 
kilowatt was 123 dollars. In comparison the 
eleven units in two power stations of the Ohio 
Valley Electric Corporation cost 156 dollars per 
kilowatt, and the cost at the Joppa power station. 
of Electric Energy, Incorporated, across the 
Ohio River from the Shawnee power station, 
was 182 dollars per kilowatt, as reported by the 
U.S. Comptroller General in a report on A.E.C. 
contracts for electric power. All three of the 
private power stations were constructed mainly 
to serve the A.E.C, 








Appointments 


Mr. ARTHUR Bootu has been appointed director 
and general manager of Landmaster, Ltd. 


Mr. J. F. GARDNER has been appointed representa- 
tive for the northern areas of Refractory Mouldings 
and Castings, Ltd. 


Mr. G. M. WARREN has been appointed general 
sales manager of Aveling-Barford, Ltd., and Mr. 
D. H. Allam, assistant general sales manager. 


Mr. JoHN D. THORNLEY has been appointed 
northern England representative of the fluid power 
division of the Baldwin Instrument Company, Ltd. 


Mr. D. A. C. BENNETT, Overseas sales manager of 
the Dunlop Rubber Company, Ltd., has been 
appointed to the local board at Fort Dunlop, Bir- 
mingham. 


Dr. W. H. Garrett, director of Monsanto 
Chemicals, Ltd., has been elected president of the 
British Employers Confederation in succession to 
Sir Colin Anderson. 


Laycock ENGINEERING, Ltd., has announced that 
Mr. Dexter L. England and Mr. Arthur W. Fawke 
have been appointed assistant sales managers of the 
company’s industrial division. 

Mr. Epwarop E. Toon has been appointed manag- 
ing director of Weldall and Assembly, Ltd., in succes- 
sion to Sir Graham Cunningham. Sir Graham 
remains chairman of the company. 


THe CHAMBER OF SHIPPING of the United Kingdom 
announces that Mr. R. D. Ropner has been elected 

resident in succession to Viscount Simon and that 

ir Nicholas Cayzer had been appointed vice- 
president. 

GEorGE ELLISON, Ltd., has announced the appoint- 
ment of Mr. B. J. Hersey as technical engineer, 
responsible for the sales and consultative service for 
Ellison hydraulic valves in the south of England and 
South Wales. 


Mr. W. Roppis has been appointed area repre- 
sentative of Kelvin and Hughes (Industrial), Ltd., for 
the East and West Ridings of Yorkshire, north 
Lincolnshire and north Derbyshire, in succession to 
Mr. J. Illingworth. 


Mr. D. N. GREEN has been appointed purchasing 
manager of the A.P.V. Company, Ltd. Mr. H. E. 
Woodall has retired from his post as joint purchasing 
manager, but remains with the company in the 
capacity of purchasing adviser. 

ExpanpiTe, Ltd., announces that Mr. R. J. 
Masterson (overseas division) has left to take up the 
appointment as manager, central African division. 
Mr. P. L. Critchell, technical advisory officer, has 
been appointed manager of the newly-formed sales 
development department. 


Tuomas Mercer, Ltd., has announced the appoint- 
ment of Mr. J. C. Helliar as sales manager of its air 
gauge division. Mr. D. G. Carter and Mr. F. M. 
Harvey have been appointed representatives. The 
company has also opened new premises in Old 
London Road, St. Albans, for the manufacture of 
standard and special air gauging units. 


Business Announcements 


Martonarre, Ltd., has opened a new branch office 
at 71, Carver Street, Sheffield, 1 (telephone, Sheffield 
21641). 


SEMICONDUCTORS, Ltd., states that its sales and 
administrative staff have moved from Ilford to its 
new factory at Cheney Manor, Swindon, Wilts 
(telephone, Swindon 6421/2). 


THe UNITED STEEL CoMPANIES, Ltd., has announced 
that it is to set up a central drawing office at 125-127, 
Victoria Street, London, S.W.1. Mr. R. M. W. Lowe 
has been appointed manager of the new drawing office. 


LaNnG-LONDON-LTD., has announced that, following 
extensions to its premises, all office departments will 
be accommodated at 45, Hampstead Road, London 
N.W.1 (telephone, Euston 3744), as from Monday, 
March 24. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., states that with effect from Monday, March 24, 
the address of its Sheffield district office will be 9, 
Market Place, Sheffield, 1 (telephone, Sheffield 
23114/7 and 27848). 


MARCONT’S WIRELESS TELEGRAPH ComPANY, Ltd., 
states that it has grouped the sections engaged in test 
and inspection activities into a single t, to 
be known as the test department. Mr. H. J. H. 
Wassell has been appointed manager of the new 
department and Mr. J. K. Todd, A.M.LE.E., has 
been appointed chief radar engineer. 
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Personal and Business 


GeorGE KENT, Ltd., states that the name of its 
Canadian subsidiary company has been changed from 
Kent-Norlantic, Ltd., to George Kent (Canada), Ltd. 
The address for the offices and plant, 389, Horner 
Avenue, Toronto, 14, remains unchanged. 


THE THERMATIC HEATING ComPANy, Ltd., states 
that all its departments are now concentrated at 
Carlton Road, South Croydon, Surrey —. 
Croydon 9258/9, 9250). The technical and sales 
Offices at Red Lion Street have been closed. 


Davy AND UNITED ENGINEERING ComPANY, Ltd., 
states that all its Sheffield activities are now con- 
centrated at Darnall Works, Sheffield, 9, and that it 
has disposed of Park Iron Works. Darnall Works 
thus becomes the head office of the company. 


CouRTAULDs, Ltd., has announced that an agree- 
ment has been concluded with Hobourn Aero 
Components, Ltd., whereby Hobourn Aero Com- 
ponents will acquire a substantial shareholding in the 
F.N.F. Machinery Manufacturing Company, Ltd. 


Tue Port oF New YorK AUTHORITY has opened a 
London Trade Development office at Fountain 
House, 130, Fenchurch Street, London, E.C.3, to 
provide information of transport services and 
other facilities, including marine and land terminals 
and airports. 

TwIFLEX COUPLINGS, Ltd., has announced the 
introduction of Twiflex disc brakes (incorporating 
Dunlop disc brake operating units) to its range of 
power transmission equipment. Mr. W. R. Dearden, 
A.M.I.Mech.E., has been appointed senior engineer 
of the industrial disc brake department. 


FirTH CLEVELAND STEEL Strip, Ltd., states that 
the trade mark “* Fircleve ’’ has been accepted by the 
Registrar of Trade Marks as applicable to the range 
of cold rolled steel strip and flattened wire, and cold 
rolled hardened and tempered steel strip and flat- 
tened wire, produced and marketed by the company. 
The trade mark registration number is 770,885. 


Contracts 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., has been awarded a contract valued at approxi- 
mately £1,500,000, covering the construction and 
equipping of the Gach Saran power system for the 
Iranian Oil Exploration and Producing Company. 
The scheme will comprise a 12MW power station, 
switchgear, transformers and transmission lines in the 
Gach Saran oilfield located some 2500ft above sea 
level in Southern Iran, whence oil will be piped to a 
new sea terminal at Kharg Island in the Persian Gulf. 
Sub-contractors for the associated civil engineering 
are Richard Costain, Ltd., and for the transmission 
lines and cable work British Insulated Callender’s 
Construction Company, Ltd. The consulting 
engineers are Ewbank and Partners, Ltd. The com- 
plete system is to be commissioned in May, 1960. 
Power station generating plant will consist of three 
Metropolitan-Vickers “L.51C’ gas _ turbine- 
generators nominally rated at 4000kW ; the maximum 
rating of each unit will be 5500kW. 


Miscellanea 


Om EQuipMENT.—We are informed by the Council 
of British Manufacturers of Petroleum Equipment 
that the orders for oil equipment and materials 
received by British firms in 1957 amounted in value to 
£134,050,000, compared with the 1956 total of 
£153,730,000. 


AIRCRAFT PowER PLANT.—In announcing that two 
“* Gyron Junior ”’ turbo-jets will power the Blackburn 
““NA-39” naval strike aircraft, the de Havilland 
Engine Company, Ltd., draws attention to the fact 
that the first version, of 7000 Ib thrust, has a manifold 


providing bleed air for such purposes as flap blowing. 


SHIPBUILDING CONFERENCE.—According to Ship- 
building Conference statistics, 51 ships, of 180,000 
gross tons, were ordered in the fourth quarter of 1957, 
and brought the orders for 1957 up to 258 ships of 
1,679,000 gross tons. At the end of the year the total 
order book stood at 812 ships of 6,828,000 tons, 
estimated in value at £1000 million, of which 20 per 
— were for foreign account and 54 per cent were oil 
tankers. 


MotsturE-RESISTANT WALLBOARD.—Bakelite, Ltd., 
has introduced a new moisture-resistant Warerite- 
faced hardboard for use on vertical surfaces and 
ceilings. Known as Warerite Wallboard, it consists 
of a high density fibre hardboard core surfaced on 
both sides with melamine resin impregnated papers 
moulded under heat and pressure. The overall 
thickness is tin and the material can be cut to shape 
by standard tools. i 


LIGHTWEIGHT CONTAINERS.—The range of 
tainers produced by Light Alloy Construction, Lid 
Mowden Hall, Darlington, now includes a “ Traco 4, 
one-piece folding. light alloy container Which ; 
available in four sizes of 2, 44, 9 and 16! cubic fe. 
capacity respectively. The cases are built of 
toughened aluminium alloy, produced by the Brit; h 
Aluminium Company, Ltd., and fitted with har - 
steel corners and can be folded to one-rifth of thei 
original size. if 

CATHODIC PROTECTION OF COUPLED STEEL Pip, 
LINES.—When cathodic protection is applied to , 
pipeline it is essential for the line to be electrically 
continuous ; if Viking Johnson couplings, or simile 
electrically insulating couplings are used, each joint 
must be bonded to give continuity. We are informed 
that Metal and Pipeline Endurance, Lt<., Artilj 
Mansions, Victoria Street, London, S.W.1, vod 
manufactures a bond to minimise current attenuation, 
particularly in the case of impressed current schemes, 
The “ Mapelbond,” as it is called, is a lin by tin 
copper bar, with tails for welding to the pipe on each 
side of the joint, the centre portion being bonded into 
the sleeve, using either a weld or a special! connection 
in the top plug of the sleeve. The bar is also fitted in 
slots in the rings of the joint and the slots then peened 
over. 


Pip tye eae hiiee Bey of a triol 

of films ing with high-s ight which hay 
been spensored by The Shell Petroleum Company 
Ltd., has been completed recently. The first, entitled 
“‘ Approaching the Speed of Sound,” was shown 
about a year ago and while the third, “ Supersonic 
Flight,” was in course of production. Film No. 2 js 
entitled “ Transonic Flight’’ and deals with the 
problems encountered within the transonic speed 
range, which extends from the aircraft’s critical 
Mach number through Mach 1 to about Mach 3. 
The colour schlieren method of photography has been 
used to demonstrate the flow of air, by changes in 
density that occur in this speed range, and the film 
demonstrates the formation of shock waves, flow 
separation, wave drag and the design principle known 
as the “ Area Rule.” 


INSTITUTE OF METALS.—The “ golden jubilee” 
spring meeting of the Institute of Metals is to be held 
in London from Monday to Friday, April 28 to May 2, 
The headquarters for the meeting will be at Church 
House, Great Smith Street, Westminster, S.W.1, and 
the sessions for the discussion of technical papers will 
be held there on Tuesday, Wednesday and Thursday. 
The May lecture is to be given on Tuesday, April 29, 
at 3 p.m., by Professor A. G. Quarrell ; the lecture is 
entitled “* Fifty Years of Metallurgical Science.” 
Events of special importance in the programme are 
the golden jubilee lecture to be delivered by Professor 
R. S. Hutton at the Royal Institution, Albemarle 
Street, W.1, on Monday, April 28, at 8.15 p.m.; a 
reception at the Fishmongers’ Hall on Tuesday, 
April 29 at 7.30 p.m., and the golden jubilee banquet 
at Grosvenor House, Park Lane, W.1, on Thursday, 
May 1. The Lord President of the Council, Lord 
Hailsham, P.C., Q.C., will be the principal guest at 
the banquet. 


GREAT EASTERN MODERNISATION.—One of the 
track works being undertaken on British Railways 
in preparation for the Liverpool Street-Enfield, 
Hertford (East) and Bishops Stortford electrification 
is in the Rectory Road-Stoke Newington area ; it 
includes lowering of the track, reballasting and 
drainage over a distance of approximately three- 
quarters of a mile. A new track drainage system is 
being installed during week-ends when possession of 
both tracks can be obtained. A trench is excavated 
by a mechanical — operating on timbers laid 
across the 6ft space between both lines. The use of 
“ Armco” metal drainage pipes, prefabricated into 
80ft sections, is being tried, it is believed, for the first 
time in British railway engineering. The “ Armco” 
pipe is in 20ft sections of galvanised steel, corrugated 
for strength and perforated to allow water to get in ; 
20ft sections connected together as required in lengths 
of up to 100ft are placed as one unit into the trench 
on concrete-filled bags placed at intervals and set to 
level, the rigidity of the pipe ensuring continuity of 
line and level. Concrete is then rammed underneath 
to form a continuous support and the trench is back- 
filled with a graded gravel filter. The whole sequence 
of operations is economical in manpower. A 15in 
lowering of the track through Stoke Newington 
tunnel is necessary to accommodate the overhead 
electric wires. Excavation will too the clay forma- 
tion underneath the existing ballast and to ensure 
stability a blanket of sand is to be placed between the 
clay and the new ballast. All the work is being under- 
taken by railway labour under the direction of Mr. 
A. K. Terris, M.I.C.E., chief civil engineer, Eastern 
Region, British Railways. 
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VIBRATION DAMPERS 


790,519. November 9, 1955.—THE INHIBITION OF 
VIBRATION IN FLOWING Gas, S. Smith and Sons 
(England), Ltd., Cricklewood Works, Crickle- 
wood, London, N.W.2. (Jnventor: Donald 
William Copley.) } : 

It is an object of the invention to provide means 
to damp unwanted vibrations in a stream of gas 
flowing through a pipe which do not permit the 
escape of gas from the pipe and do not interfere with 
the free flow of gas through the pipe. The drawing 
ows a sectional view of a device suitable for use 
in a combustion heater installation in a passenger 
coach. The combustion heater itself is as disclosed 
in the Specification No. 715,835. The exhaust gases 
from it pass through a main exhaust pipe, in a normal 
installation some 3in in diameter, to the atmosphere 
at the rear of the coach. A section of the exhaust 
pipe adjacent to the heater, indicated at A, is formed 
with a short outwardly-extending open stub piece B, 
conveniently about 1}in in diameter. This fits inside 
a further stub pipe C extending from the base of a 
drum-shaped metal part D, about Sin in diameter 
and 2in deep. The space between the pipes B and C 
is filled with an asbestos packing and the pipes held 
byaclip. The end of the part D is closed by a loose 
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diaphragm G of suitable flexible material, for example, 
rubber, whose edge fits over the edge of the drum- 
shaped member and is retained in position by a cap 
H having a base portion J of steel wire gauze, which 
also serves to protect the diaphragm from mechanical 
damage. A further cap-shaped member K is carried 
on the base of the part D extending in the opposite 
direction from the stub pipe C and covering the 
inner end of the stub pipe. The base of the member 
K is also of wire gauze. This therefore permits the 
free flow of exhaust gases through the stub pipe C 
but prevents the direct impingement of the exhaust 
gases on the diaphragm G. The manner in which the 
chamber enclosed by drum and diaphragm inhibits 
the occurrence of vibrations in the exhaust gas 
stream passing through the pipe is not altogether 
clear, but it appears that any tendency to vibration 
results in oscillatory flow of exhaust gases between 
the chamber and the exhaust pipe, which involves the 
abstraction of energy from, and hence the damping of, 
vibration. The size of the chamber does not a 

to be critical, provided that it is sufficiently large, 
but it does appear to be important that it should be 
situated fairly close to, e.g. within 6in to 9in of, the 
heater end of the exhaust pipe.—February 12, 1958. 


SCIENTIFIC INSTRUMENTS 


789,611. May 3, 1955.—AccCELEROMETERS, A. V. Roe 
and Co., Ltd., Greengate, Middleton, Man- 
chester. (Jnventor : Kenneth Victor Diprose.) 

The invention relates to accelerometers, giving 
an output in a convenient form for operating 
accurate integrating means. As the drawing shows 
two vibrating wires A and B are arranged to extend 
in the direction of the axis X-X along which accelera- 
tions are to be measured. The wires are anchored 
to the instrument housing at their outer ends, and 
at their inner ends are connected together by a spring 

C at the ends of which are mounted weights D and E 

each having arms projecting laterally to guide it in 

the housing without restraining axial movement. 

The wire A extends between magnet poles G and F 

and the wire B extends between magnet poles H 

and J, The wires A and B are connected respectively 

to electronic oscillators K and L whereby they are 
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kept in oscillation at their natural frequencies as 
determined by the tension in the spring C as long as 
the instrument is not being subjected to any accelera- 
tion. The output of the oscillator K is passed to 
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a phase-splitter M which produces two signals in 
quadrature. Each of these signals is mixed with the 
output of the oscillator L in the modulator N or O, 
the outputs from the modulators being two signals 
in quadrature, each having a frequency equal to 
the difference between the frequencies of the oscilla- 
tors K and L. When the instrument is subjected 
to acceleration along the axis X—X the freely movable 
weights D and E are displaced, with the result that 
the tensions in the wires A and B become unequal, 
and the frequency of oscillation of one wire increases 
while that of the other There is a resulting 
difference between the frequencies of the oscillators 
K and L which appears in the outputs from the modu- 
lators N and O. The output signals from the 
modulators are used to drive a two-phase syn- 
chronous motor P the speed of which is therefore 
proportional to the acceleration. A counter S, 
driven by the motor through a gear train R, then reads 
the integral of the acceleration, that is the velocity 
of translation of the instrument.—January 22, 1958. 


SHOCK ABSORBERS 


May 11, 1955.—TeLescopic HyDRAULIC 
SHock ABSORBERS, Armstrong Patents Com- 
pany, Ltd., Eastgate, Beverley, Yorkshire. 
( Inventor : Leslie Gaillard Freeman.) 

An object of the inventon is to provide an 
improved cushioning arrangement in telescopic hy- 
draulic shock absorbers. 
As will be seen in the 
drawing, a piston, slidable 
within a cylinder A, is 
mounted upon a piston rod 
B. The cylinder and piston 
rod carry spring seating 
members C and D respect- 
ively, with a coil spring E 
between. The cylinder is 
provided with a mounting 
ring F and the piston rod 
passes through a vehicle 
eg ne Pa A cmp 
ring H is disposed on 
piston rod between the 
seating and the framework 
and a rubber ring J on 
the piston rod between the 
framework G and a washer 
K on the piston rod. 
7 M on the _ 
rod is flanged at to 
engage with a rubber cush- 
ioning ring P, bonded to 
the spring seating member 
C. A modification is also 

















telescopic hydraulic shock 
absorber according to the 
invention has the advantage 
that at least part of the 
impact load is transferred 
through the dust covers and 
not entirely through the 
inside components of the 
shock absorber. Conse- 
quently, the impact load is more uniformly distri- 
uted throughout the shock absorber components 
than in the conventional arrangement. The provision 
of the shroud also protects the piston rod against 
foreign matter.—February 12, 1958. 


PUMPS 
790,653. June 28, 1955.—CENTRIFUGAL PUMPS, 
Blackburn and General Aircraft, Ltd., Brough, 
East Yorkshire. (Inventor: Francis Robert 


Bell.) 
The invention relates to centrifugal pumps and is 
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particularly coricerned with pumps for supplying fuel 
to engines such as turbines. Its object is to pro- 
vide a simple, efficient design incorporating flow 
regulating means. Referring to the drawing, the 
pump comprises a casing A having a hollow chamber . 
B in which is a rotor C fast with a driving shaft D. 
The rotor comprises a main part C and associated 
part E which are joined at their respective peri- 
pheries to clamp there between the margin of a flexible 
diaphragm F. The rotor part E has a portion G 
acting in conjunction with a sealing labyrinth H in 
the back plate J and a portion K which extends round 
to abut the diaphragm F in its normal unstressed 
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position. Liquid enters through the back plate J 
via a bore L to enter the annulus formed by the 
portion K and passes to the entry orifice formed by 
the extremity of that part and normally closed by the 
diaphragm F. Liquid entering between the dia- 
phragm and the margin of the portion K is discharged 
through orifices M in the part E into the chamber B 
to flow through the bore N opening into the pump 
discharge in which is situated a screw plug valve O 
designed to regulate the maximum liquid output of 
the pump. A control member P extends through the 
back plate J and is made fast to the centre of the 
diaphragm F; this member P is under control of a 
governor or regulator and by its axial displacement 
moves the diaphragm F away from the extremity of 
the portion K to open the liquid entry. The dia- 
phragm F is provided with a number of mass members 


R which, due to their rotation with the diaphragm 
and rotor C, force round the liquid entering the pump 
to discharge it at a pressure at the outlet. The 
masses are also subject to centrifugal force which 
causes them to flex the diaphragm to tend to cause 
it to close the liquid entry so that the masses act 
against the opening effect of the control member P. 
Alternative designs are also shown in the specification. 


—February 12, 1958. 


MACHINE TOOLS 


— March 1, 1955.—HYDRAULICALLY OPERATED 


CHINES, The Newall Engineering Company, 


Ltd., Old Fletton, Peterborough, Northampton- 
shire, and Stanley William Hoare, 120, Oundle 
Road, Orton, Longueville, Huntingdonshire. 

The invention relates to hydraulically-operated 
machines, particularly machine tools. It is well 
known that during the operation of such machines, 
the working fluid heats up as it circulates, which 
creates a number of problems. It provides an air- 
cooled heat exchanger in the circuit through which 
all the fluid pumped passes. As shown in the accom- 
panying diagrammatic drawing, the working fluid is 
passed through an air-cooled radiator A of the type 
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generally employed on motor vehicles, air at ambient 
temperature being forced through the air 

of the radiator by means of a fan B. The radiator is 
situated in the exhaust or return line D conveying the 
fluid from the machine back to the sump or reservoir 
E, from which the supply for the pump F is drawn. 
A pump delivering working fluid to a hydraulic 
machine is normally continuously running, and the 
fluid delivered in excess of the machine’s requirement 
ic by-passed back to the reservoir through a relief 
or off-loading valve. In the arrangement, a by-pass 
G, from an off-loading valve H in the delivery line J, - 
enters the exhaust line D upstream of the radiator A, 
so that the whole of the fluid circulated by the pump 
passes through the radiator.—February 12, 1958, 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

-_ ee Oe ee the necessary informa- 

ice not later than a fortnight before the 

ae In all cases TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF ns ELECTRICAL 


To-day, March a... CREWE : Royal Hotel, 
** Storage Bateres,"D.L- L. Jayne, 7.30 p.m. 
Sat., March 15.—OxForD, READING AND Districts BRANCH : 
Collier — Room, R ts’ Park College, Pusey Street, 
—* ses of Radio-Active Isotopes,”’ 


7p. 
ek "March 18. aves NATIONAL Lecture : Institution of 
Electrical Engineers, Sa nee Place, = iouden, W.C.2, “‘ Industrial 
Closed-Circuit Television, Blythe, 6.30 p.m. 
Thurs., March 20.—NORTH wise “LONDON BraNcH : Evening 
visit to the Mount Pleasant Parcels Office. 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Tues., March 18.—LONDON SECTION : London School of Hygiene 
and Ti ical Medicine, Keppel Street, Gower Street, London, 


W.C.1, Discussion, “Recommended Method of Expressing 
Electronic Measuring Instrument eristics: 1:—A.M. or 
F.M. Signal Generators,”’ —— 

Fri., March — MERSEYSIDE SECTION : Technical College, 
Birkenhead, “ Raaio Exploration of the Galaxy,” J. E. Baldwin, 
7 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


ION : Grand Hotel, Sheffield, 
1, Brains Trust on “ Space Heating eating aad Insulation,” 11 a.m.; 
Two papers on “ Boiler Inefficiency,”’ 2.15 p.m. 
DIESEL ENGINEERS AND USERS ASSOCIATION 
Thurs., March 20.—Caxton Hall, Westminster, London, S.W.1, 
“ Governing of Diesel Engines,” R. A. Fuller, 2.30 p.m. 
ILLUMINATING ENGINEERING SOCIETY 
Mon., March 17.—BaTH AND BrIsToL CENTRE: Royal Hotel, 
Bristol, ‘‘ Decorative Lighting—A Designer’s Approach,” 
m. 


§ a. CHELTENHAM CENTRE : 
Fleece Hotel, peg 7 Rng ~K., 47h “The New 
Approach to Interior Design,”’ J. ‘Waldram, 6.30 

pomoe: : Committee etheng Liverpool 
rt Office, 24, Hatton Garden, Live: eM 
«Lightas an Ef fective Aid to Architecture,” R. H. R § 

Mills and H. E. Belichambers, 6 p.m. 

Wed., March oon enter Group: Cleveland Scientific an 

Technical a. a a Road, Middisbroush 

“ The Ligh ratory, ainwaring, m. 

Thurs., March a CENTRE : eceeententen 
, N.W. Electricity Board, Town Hall, Manchester, 2, 


kn Architect’s Views on Lighting” J R. Sheridan, 6 p.m. 
ting Service Bureau, 24, 


Mon., March 24.—LEEDS 
Si ios, 4, “ Sar Lighting in Leeds and Remote 
Control Systems,” K. J. Goddard and T. C. Holdsworth, 
6.15 p.m. y& LEICESTER oor Demonstration Theatre, 
East Midlands Electricity Board, Charles Street, Leicester, 
“ Television Studio Lighting Equipment,” K. R. "Ackerman, 
7 p.m. 


INCORPORATED PLANT ENGINEERS 
Wed., March 19.—East MIDLANDS BRANCH : Sherwood Room, 
County Hotel, Theatre Square, Nottingham, Annual General 
Meeting, 7 p.m. ye KENT BRANCH: King’s Head Hotel, 
High Street, Rochester, “‘ High-Pressure Steam Generation,” 
oO. S. Denham, re. %& Leicester BRANCH: Bell Hotel, 
Leicester, Annual eral Meeting, 7 p.m. 
Thurs., March 20.—BLACKBURN BRANCH : Golden Lion Hotel, 
Blackburn, Annual General Meeting, 7.30 pm * LONDON 
: College of Preceptors, Bloomsbury Square, London, 
wc,” ‘The Construction of a Nuclear Power Station,”’ 7 p.m. 
PETERBOROUGH BRANCH: White Lion Hotel, ae Street, 
terborough, Annual General Meeting, 7.30 p 
Fri., March 21.—BIRMINGHAM BRANCH : Lonel ‘Hotel, Temple 
Street, Bi , Annual General Meeting, 7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 
Tues., March 18.—East ANGLIAN SECTION: Lecture Hall, Public 
Library, Ipswich, “ Experiences of Forty Years In and Around 
oundries,”” W. Hardy, 7.30 p.m. ye SLOUGH SECTION : 
Lecture , Duty Alloys, Ltd., Slough, Annual 
General Meeting, “ Non-Destructive Testing ol Castings,” 
S. L. Fry, 7.30 p.m. 
INSTITUTE OF FUEL 


Wed., March 19.—YORKSHIRE SECTION: Hotel Metropole, 
“Conversion of Coal-Fired Plant to Oil Fuel,” 
T..Marsden, 2.30 p.m. 


Thurs., March 20.—East MIDLAND SECTION : Loughborough 
College, Loughborough, “Small Pressurized Water Atomic 
Power Plants,’’ H. S. Prossor, 7.15 p.m. 

INSTITUTE OF MARINE ENGINEERS 

Mon., March 17.—STuDENT LECTURE: M 

Mark Lane, London, E.C.3, “ Safety at Sea,”’ S. 'S. Hoge, a 
West OF ENGLAND SECTION: Smith’s Assembly 
h, “‘ Marine Gas Turbine,’’ B. G. Markham, 7.30 p.m. 

Tues., March 18.—EDUCATIONAL GROUP : Memorial Building, 

76, Mark Lane, London, E.C. i Annual General Meeting ; 


General : Charged 

— Singie-Acting Diesel Engine,”’ C. C. Pounder, 
7 

Thurs., —™ 20.—KINGSTON UPON HULL AND EAST MIDLANDS 

Hotel Metropole, Leeds, “‘ Nodal Dampers,’’ G. 

Hallewell, 7.30 p.m. ¥& JUNIOR LECTURE : Woolwich Poly- 
technic, London, S.E.18, “‘ The Launching of Ships,’’ R. S 
Hogg, 7 p.m. 

INSTITUTE OF METALS 

Tues., March 18.—SouTH WALES LocaL SECTION : Department of 
Metall University College, Singleton Park, Swansea, 
Annual te Meeting, 6.30 p.m. 

Wed., March 19.—POWDER METALLURGY JoINT Group : Church 
House, Great Smith Street, London, S.W.1, Informal Dis- 
cussion, “‘ Developments in the Practice of Compacting and 
ee a.m. 

, March a, Locat Section: College of 
Trcchnob logy, Gosta Anni General 
Meeting, Be a's Adldeens, 6.30 p.m. 

ee OF Sn - 

Fri., March 21.—Ro Geographical Society, ensington 
Gore, London, S.W.7, “The Effective Utilization of Airspace,” 
E. J. Dickie, 5.15 p.m. 

INSTITUTE OF ROAD TRANSPORT ENGINEERS 

To-day, March 14.—WEsTERN CENTRE : Duke of Cornwall Hotel, 

Miilbay Road, Plymouth, ‘* The Construction and tion 
of the Distributor a 7 p.m. Beets WALES 

South Wales Institute of k Place, Cardiff, Open 


Forum, 7 p.m. 
Mon., March 17.—SoortisH CENTRE: North British Hotel, 
* Some Considerations “ towne 1 re 


a 
Use of Fuels and Lubricants for Road 
Tresidder, p.m. 
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Tues., March 18.—NORTH EasTERN CENTRE; Liverpool Archi- 
tectural *s Rooms, Bluecoat Chambers, School Lane, 
Liverpool, 1, “‘Some Considerations Affecting the Selection 
and Use of Fuels and Lubricants for Road Transport,’’ C. T. 
Tresidder, 7.30 p.m. 

Thurs., March 20.—MetT. AREA: Royal paw’ of Arts, John Adam 
Street, Adelphi, London, W.C.2, “‘ Road Transport Forum,’ 
6.30 p.m. ye YORKSHIRE CENTRE : e Northern Hotel, 
Welli St are 1, “* The Commer :T.S.3 Two-Stroke 
Diesel W. Coy, 7.30 p.m. 


aepreveouenen = CHEMICAL ENGINEERS 

Tues., March 18.—NORTH WESTERN BRANCH: Reynolds Hall, 
Coilege of Science on Technology, Manchester, ‘“ Heat 
——" in Relation to Nuclear Engineering,’’ W. B. Hall, 


Wed. yo 19.—SouTH WALES GRADUATES AND STUDENTS’ 
CENTRE : hewn | College, Cardiff, ‘‘ Gas/Solid Reactions 
in Fluidised Beds,’’ E. S. Sellers, 7 p.m. 


a OF CIVIL ENGINEERS 
Tues., March 18.—Great rge Street, Westminster, London, 
S.W.1, James Saas Lecture, Sir John Cockcroft, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, March 14.—NoRTH EASTERN GRADUATE AND STUDENT 
Section : Grey Hall, King’s ~~ Newcastle upon Tyne, 
“ Electricity in Western Australia,” R. G. Harvey, 6.30 p.m. 
%e NorTH SCOTLAND SuB-CENTRE : Robert nn song Tech- 
nical College, Aberdeen, “ Electrical Floor Warming,” J. W. 
Moule and W. M. Stevenson, 7.30 p.m. 

Sat., March 15.—NoRTH GRADUATE AND STUDENT 

SECTION : Visit to I.C.I., Ltd., Wilton, 8.45 a.m. SouTH 
MIDLAND GRADUATE AND STUDENT SECTION : Visit to Cour- 
taulds, Ltd., Coventry, 9.30 a.m. 

Mon., March 17.—East ANGLIAN Sus-CENTRE : Assembly House, 
No rwich, -—. Human — in Closed- Loop Control 
Systems,” K, cc % te MERSEY AND NorTH 
WaLes CENTRE: Town Hall, "See Joint Meeting with 
North Western Centre, 98 Recent Uses of Ultrasonics in Investi- 


gating of Materials,” J. Lamb, 6.30 p.m. 
NortH EASTERN RADIO AND MEASUREMENTS GROUP : 
ing’s College, Newcastle upon a * Some Transistor Input 
Stages for igh-Gain D.C. Amplifiers,”’ J < bao 
D.C. Amplifer, is B. Chaplin 


High-Gain Chopper-T: 
and A. R. Owens, 6.15 p.m. 

Tues., March 18.—LONDON GRADUATE AND STUDENT SECTION : 
Public Library, Chelmsford, Films, 7 p.m. 4 NorRTH MID- 
LAND CENTRE: Technical College, Bradford, Joint Meeting 
with Utilization so ** Circuit ——s and Power System 
Problems,”’ C. H. Lackey and A Crawford, 7 p.m. 
% NorTH WESTERN UTILIZATION GROUP : * Club, 
Albert Sonam, © Manchester, “‘ The Use of Steel Tank Mercury- 
Arc Inverters wearers | Medium Frequencies for Induction 
Heating,”’ D. A  Seent and J. L. Weaver, 6.15 p.m. 3 SouTH 

East SCOTLAND Sus-Centre : Carlton Hotel, North Bridge, 
Edinburgh * The B.B.C. Sound Broadcasting Service on Very- 
a nen, =. W. Hayes and H. Hg 7p.m. % SouTH 

EST SCOTLAND SuB-CENTRE : Institution of Engineers and 
Shipbuilders. 39, Elmbank Crescent, Glasgow, C.2, “ Tne 

Potentialities of Railway Electrification at the Standard Fre- 
quency,”’ E. L. E. Wheatcroft and H. H. C. Ba 

Wed., March 19.—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, “ Efficiency and Reciprocity in 
Pulse-Amplitude Modulation : Part 1 —Principles."" K. W. 
Cattermole ; “ Part Il—Testing and Applications,”’ J. C. Price 
and “Transistor Pulse Generators for Time-Division Multi- 
plex,’ K. W. Cattermole, 5.30 p.m. LONDON GRADUATE 
AND STUDENT SECTION: Visit to University of London 
Observatory, Mill Hill Park, London, N , 6p.m. NorTH 
WESTERN RADIO AND TELECOMMUNICATION Group : liege of 
Science and Technology, Manchester, “* Domestic High-Fidclity 
og J. Macc 6. — p.m. NorTH STAFFORDSHIRE 
SuB-CENTRE : lege, Stafford, Joint Meeti og 
Graduate and nen ar ay Sar agg ; Three Short Papers, p.m. 

SOUTHERN CENTRE: Technical College, Brighton, “ British 

Sa og a Island +9 Submarine ‘eg a 

T. Ingledow, R. M. Fairfield, E. L 


S. Brazier and 
ON. Gibson, 6.30 p.m. 
aka March 20.—ORDINARY MEETING : Savoy Place, London, 


. Davey, K. 


W.C.2 hess and Manipulation of Information in tne 
Brain,” Rn. i. le, 5.30 p.m. LONDON GRADUATE AND 
STUDENT SECTION : Visit to B.P. R: (Kent), Ltd., Isle of 
Grain, 9 a.m. %& SOUTH WESTERN SuB-CENTRE: South 


Western Electricity Board Showrooms, New George Street, 
Plymouth, “‘ Cathodic Protection,”” L. B. Hobgen, K. A. 
Spencer and P. W. ae ie p.m. 

Mon,, March 24.—NorTH N CENTRE : Neville Hall, New- 

“ The i Et, a . Transmission 

ee and G. 


a Birmi “Colour Television,”’ A. M 

x WESTERN UTILIZATION GROUP : Technical College, 

Lang “« Brashless Variable-Speed Induction Motors,” F. C. 
Williams and E. R. Laithwaite, 6 p.m. 


INSTITUTION OF ag tr a | ENGINEERS 
— March 19.—Institution of Mechanical Engineers, 1, Bird- 
Walk, London, S.W.1, Annual General Meeting, é Sey 
oan Rabeninn Equipment for T Traction Diesel Engines,’’ 
Gill and J. M. Smith, 5.30 p 


INSTITUTION OF MECHANICAL ENGINEERS 
To-day, March 14.—1, Birdcage Walk, Westminster, London, 
$.W.1, Technical Film Sho w, 6 p.m. 
Sat., March 15.—LONDON GrRaDuaTes’ SECTION: 1, Birdcage 
, Westminster, London, S.W.1, “ High-Speed Engines,” 
E. S. Moult, 11 a.m. 
Mon., March 17.—Dersy A.D. Centre : Midland rm Derby, 
“ High Compression Ratios for Petrol a. ” C. L. Good- 
acre, 7.15 p.m. Scottish A ENTRE : AD of 
and Ship! —~“ 50 Einbenk Crescent, ee 
“ Air ion for Road Vehicles,” J. H. 
’. 30 p.m. IDLAND GRADUATES’ SECTION : — Wak 
Memorial Institute, Great Charles Street, Birmingham, 
“ Water Turbines, > G. Watt and A. M. Brown, 6.45 p.m. 
Tues., March 18. —SouTa WALES BRANCH : *s Head Hotel, 
Newport, Mon, “ Hvdrokinetic Fluid Drives,” J. G. Giles, 
6 p.m. x Norta WESTERN A.D. CENTRE : Engineers’ Club. 
Manchester, “‘Some Important Problems OT Packtoun 
Small Utility Car,’’ D. Giacosa, to be read by J. H. Pitc 
7.15 p.m. LONDON GRADUATES’ SECTION: I, Birdcage 
Walk, Westminster, London, S.W.1, “ Some Mechanical 
Engineering Aspects ‘of Investigations oo —<_ Surface Charac- 
teristics we on pe H. F. Cardew, 6.30 p.m. 
Wed., March 19.—East MIDLANDS Branca : Technical College, 
Lincoln, * The Design treks Development of a Range of Diesel 


aurice, 


Engine Turboc L. G. Worn, 7.15 p.m. + YorK- 
SHIRE Se ECTION : Visit to Yorkshire Copper Works, 
p.m. 


i The Economics of Plant Renewal and —— 
ment,’’ C. w. Griffiths, 6 p.m. YORKSHIRE BRANCH : Tech- 
nical College, Halifax, fe lems of Space Flight,”’ J. 
Humphries, 7 p.m. + COVENTRY —_ GRADUATES’ SECTION : 
Wine Burges, Covent ual General Meeting ; 3 
“Gas Tur ines,” A. E. Hord ey, i? “ Heat Exc’ 

E. R. Neale, 7.30 p.m. MIDLANDS GRADUATES" SEC- 
TIon : Gas Showrooms Road, “ Journal 
Bearings,”” A. Lichtarowicz, ed 1Sp.m. * Yorxsrine GraDu- 





March 14, 195 
ATES’ serene! i Hou! ite mo “ , 
onl Mi 7: 4 * pp Roof Sy 
Fri,, March 2 ett, on 1, ° Wi 


Birdcage 
minster, London, S.W.1, “ Fail team 
Genestioe = Uskmouth Pc ‘Power ure of &, 60 yy Wf s ‘ 

; rown, . BaRRow- ; 
Danson's Café, St. George's Bato Fini 
Gas Systems for Reactors,’ G. Brown, 7.30 p.n: 
INSTITUTION OF 


Bm mt — 
Thurs., March - METALL 


of London, 
House, illy, Sy of Lon 
of Refined Lead" JS Jacobi und Beit Wann te 


INSTITUTION OF NAVAL AR 
Wed., March 19.—SOUTHERN JOINT “py ee 
Southampton, with the Institute of Marine Engirce; 
General Meeting ; “* The Harland and Wolf Be: ual 
Two-Stroke See Actes Engine,”’ C. C. Pounder, 7.15 pam, 


INSTITUTION OF PRODUCTION ! 

To-day, March 14. eg AND Sec NBERS : oo 
Paxman and Co., Cophenter, “Work Study, ey 
Warne, Annual General Meeting, 7 mM. Ye SWAxsEA 
Central rm t Alexandra Road, Swansea, * ‘re 

PP ay Rg . B. Southall, 7.30 p.m. 

'on., 
































GRADUATE SECTION : 

Victoria Hotel, Sheffield, Annual General Meetings ; 

6.30 p.m. STOKE-ON-TRENT SECTION : Grand 

Hanley, se Annual General Meeting, “ 

Metallurgy,’’ P. R. Marshall, 7 p.m. 

Tues., March 18.— oe See Conference nom, 
Peterscourt Reaseessints, tan wal General Meetin 
7.30 p.m. yr TeEs-siDe SECTION: College of Further “Edacatn 
Cleveland Avenue, Darlington, Annual Genera! 

Films, 7 p.m. OxForD SECTION: Town Ha Me 
Annual! General Meeting, 7.30 p.m. 

Wed., March 19.—NoRWICH SECTION : Assembly House, Sexton 

Room, Theatre Street, Norwich, Annual Genera! 
Automation of Copy Turning and Its Development, 7 
ge ey i on Sg Watt Memoria! iad 
rea rles irm “The Replacement 

Metal by Laminated Plastics,” G. C. Hulbert, ond “The Pan 

pos and Use of Plastic Tooling in Industry,” P. G. woe 

WOLVERHAMPTON GRADUATE SECTION : 

MR a and Staffs College of eee: "Walfrane Sama 

Wolverhampton, Annual General M “ Lock 

Manufacture,”’ C. x 

ATE SECTION : Reynolds Hall, Room 3, College 

and Technology, Sackville Street, Manchester, Annual! General 
Meeting ; Films, 6.45 p.m. 

Thurs., March 20.--NORTHERN IRELAND SECTION: K. 
Hotel, Belfast, Annual General Meeting, 7.30 p.m. 
SECTION : Royal Tek Society, Northumberiand A 
Strand, London, W.C.2, Annual General Meeting, and “ Incen- 


tive for — Workers F Locke,7p.m. 

ECTION ‘olygon Hotel, Southampton, “ Pisto: Rings 
Liners,’’ Mr. Bowler, 7.15 p.m. 4 —T * 
INSTITUTION OF RUBBER INDUSTRY 
Fri., March 21.—MIDLAND SECTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, Joint Meeting 
with Plastics Institute, ** The Impact of Atomic Energy On 


Rubber and Plastics,” R. Roberts, and “‘ The App icetion a 
Rubber and Plastics in the Atomic Energy Field, Pe 6. Son p.m, 


INSTITUTION OF STRUCTURAL ENGINEERS 
Wed., March 19.—WALES AND MONMOUTHSHIRE BRANCH : 
Mackworth Hotel, Swansea, ‘Some Structures iavelviag 
—— an Problems, a unoers, 6.30 
ORKSHIRE BRANCH : Electricity Building, Hull, “ Plymeeah 
Be owe Review,” T. W. Riley, 6.15 p.m 
Thurs., — 20. — LANCASHIRE AND CHESHIRE BRANCH : Liver- 
pool En Society, 24, Dale Street, Liverpool, “ High- 
ile Steel Bolts,’’ E. M. Lewis, 6.45 p.m. 


INSTITUTION OF WORKS MANAGERS 
Thurs., March 20.—DONCASTER BRANCH: Earl of 
Hotel, Doncaster, * * Training and Development for Works 
Management,” P. P. Shrubsole, 7.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
To-day, March 14.—ORDINARY MEETING: Pepys House, 14, 
pee Row, Westminster, London, S.W.1, “ Available 
my arch 21. Pepys House, 14, R tminster, 
arc: | ‘ouse, | ochester Row, W. 
“heme S.W.1, tins, 7 p ve a 


MANCHESTER pabt- cane OF ENGINEERS 
Fri., March 21.—Engineers’ Club, Albert Square, Manchester, 2, 
“’The Manchester University Radio Telescope,’’ H. C. Hus- 
band, 6.45 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
LDERS 


AND SHIPBUI 
» March 21.—Lecture Theatre, Mining Institute, Newcastle 
ae T oy Mig. 4 Measurements in Close Proximity to a 
Ship’s Hull, td S. Catland, 6.15 p.m. 


ROYAL INSTITUTION 
To-day, March 14.—21, Albemarle Street, London, 
“* Artificial Satellites,’’H. S. W. Massey, 9 p.m. 


ROYAL SOCIETY 
Thurs., March 20.—Burlington House, to" London, W.1, 
“ Atomic Energy Authority Industrial Grou fesearch Organ: 
ization (Dounreay Reactor),”” L. Rocheran 4.30 p.m. 


ROYAL SOCIETY OF ARTS 
Wed., March 19.—John Adam Street, Adelphi, London, W.C.2, 
“Industrial Power of the Future,’’ Sir Christopher Hinton, 


w.i, 


2.30 p.m. 


ROYAL STATISTICAL SOCIETY 
Wed., March 19.—BiRMINGHAM GrouP : Main Hall, oo 


College of Technology, Suffolk “ Com- 
parison of Industrial Efficiency,” L. ca and J. C. 
suas. 6.30 p.m. 4 ORDINARY MEETING : School 

oO + 


Ro’ Pp. 
Thurs., March 20. —BRIsTOL GRouP: Library Room, The Univer- 
ay, ‘of Bristol, Bristol, 8, ‘“ The Planning of Experiments,” D. 
R. Cox, 5.45 p.m. 


SHEFFIELD Howat ae ASSOCIATION 
Tues., March 18.—B.I. Hoyle Street, Sheffield, “‘ Trends 
in Basic pete man . 7 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 

Thurs., March 20.—14, Belgrave Square, London, S.W.1, “ Some 
Factors Influencing the viour of Bitumen Road Surfac- 
ings,’ G. M. Dormon and A. W. Jarman, 6 p.m. 


SOCIETY FOR WATER TREATMENT AND 


To-day, March 14, Library, Royal Sec f Heal 
0-day, Marc —| ce) iety oO} 
Buckingham Palace Road, London, S.W. vd Annual ge 


Meeting, 9.30 a.m. 


rm SOUTH WALES INSTITUTE OF ENGINEERS 
urs » are —Institute 

“ The Metallurgy of Haulage and Gear,” R. Jeffrey and 

B. J. Nield, 6 p.m. 


WEST OF SCOTLAND IRON AND STEEL nay ghd 
Toa, March 14. vo ——— Crescent, -G' w, C.2, “ U: 
Application of the ‘ Quantovac,’’’ S. Muir, 6.45 p.m. 
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Reduce your costs with 


GOODYEAR — 







- 
“s 








STYLE A for service where oil mist may be 
present in the line, and where operating 
pressures up to 325 lbs. per sq. in. are used. 







AIR HOSE 


. vour air hose job, you can reduce BECAUSE 
‘s by using Goodyear Long Length it lasts longer. Goodyear Long Length Hose 
your most economical buy— has a non-porous tube and abrasion-resistant 
cover built of high grade compounds for 


maximum wear. 



















ut to any length up to 500 ft., so 

ing hose wastage. Light in weight and of balanced construction, 
Goodyear Long Length Air Hose is easy to 
handle and resists kinking. There are two 
types of this hose—Style A and Style B, both 
available with smooth or corrugated covers. 













STYLE B for general, light and medium 
pneumatic tool service and working pres- 
sures up to 210 Ibs. per sq. in. 








fewer couplings. Cuts not only the 
pense of couplings but also cost of 
ing them. 








Full details of both types can be obtained 
from Industrial Rubber Products Dept., 
Goodyear, Wolverhampton. We will also 
be pleased to advise on any air hose 
problem you have. 
























ify 


| OD, EAR INDUSTRIAL RUBBER PRODUCTS 


V-BELTS - CONVEYOR BELTING - TRANSMISSION BELTING - FENDERS 








4 


maps, undercarriage and servo-mechanisms in the “Whispering 
ae actuated by air from high pressure bottles. Birlec compressed air to 
tnsure maximum safety and efficiency by removing harmful moisture vapour Ve 

at freezing at the release valves as expansion takes place. FP 
iby Over fifteen years specialised development, Birlec compressed air dryers are % 4 

Y iN use for a wide selection of industrial applications employing pressures ranging 4 
# to 6000 p.s.i Fully automatic and modest in running cost, Birlec drying equipment 3 a) 
les to the efficient operation of oil refineries, chemical plants and all types of moisture- 

Pneumatic equipment and instruments throughout the world. 


pe BS BELe 5 


&™ 


wedgments to B.O.A.C., The Bristol Aeroplane Company Limited and Williams & James (Engineers) Limi ted. 


DRYER DIVISION OF 


BIRLEC LIMITED 


An A.E.1, Company 


) oe) 

ic) ADSORPTION DRYERS 
ORY APR & GASES 

ERDINGTON -: BIRMINGHAM 24 


SOWDON » SHEFFLELD + GLASGOW + NEWCASTLE-ON-TYNE 














THE ENGINEER 














Backed by fifty years 0: technical 
experience and “know-how”, 
Spiral Tube Engine Coolers are 
soundly engineered and robustly 
constructed for long, trouble- 





free service, and are renowned for 


START TO FINS their high efficiency and great 


Gg 


resistance to vibration. They have 


_— the principal railways throughout 


a wide range of applications and 
; are in world-wide service on all 


Spiral Tube Coolers 

fitted to diesel engine 

driven Compressor 

Set. Water jacket 
cooling on the engine, R. A. Lister & Com- 
pany Limited. Inter cooling, compressed 
air and cylinder jacket cooling of the Com- 
pressor Set, Hamworthy Engineering 
Company Limited. 








‘FS 7 the world. Coolers are also 
, > © 
2 manufactured for use in connection 


with generators, alternators, etc. 


% Consult our Technical Advisory Servic 


\SPIRAL TUBE 


Ligine Coolers 





THE SPIRAL TUBE & COMPONENTS (i,| 


OSMASTON PARK ROAD, DERBY TEL: DERBY 487%) G4 
London Works : Honeypot Lane, Stanmore, Middlesex. TEL: Edgwm 








Structural Steel at our finger ti 


The operator “pushes a button” to fabricate steel girders 
& Paul’s plant at Norwich. Batches of bars flow evenly ast 
on the conveyors to be worked to fine limits by the high 


saws and multiple drills — all by the touch of a finger. 


Boulton & Paul are now marketing this mechanised pas! 
supply complete installations throughout the world. Enga 


welcomed and demonstrations gladly arranged. 


Structural Steelwork 
Mechanised Equipment 
Standard Joinery 

Wire Fencing 


and Gates 


BOULTON & PAUL LTD. NORWICH «+ LONDON = BIRMING 
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THE 





soot blowing 






UNIFIED LECTRAMEK 
CONTROL SYSTEM 


most efficient yet devised. 


Considerable savings in initial 
kost and valuable boiler room space 
have been achieved by this new 
system of electrical control which 
yorks in conjunction with the 

iyde Lectramek Soot Blower* 

the original blower employing a 
uni-directional motor. Control is 
xercised from a small panel which 
dicates all essential information 
the operator. 














EYQD.E 


OT FLOWER 


Further information is 
given in our publication 
No. CBL. 1954 which will 
be supplied on application. 


this type in use all over the world 


YDE BLOWERS LTD. 
YDEBANK - SCOTLAND 
I: Clydebank 2161/4 





5,000 blowers of 
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THE BLOWER: The complete operating cycle is in one 


motion and is driven thr 


non-reversing motor. Wh 


ough a compact mechanism by a 
en the operating shaft is rotated 


the nozzle advances, the steam ports openand, at the same 


time rocking motion ts 
nozzle. The uni-direct 





automatically transmitted to the 
ional motor eliminates the bulky 


contactor ea used with re 
versing and reduces 
electrical maintenance by being 
of simpler and more rugged 
construction 

The reversing motion is achieved 
mechanically on all Lectramek 
blowers. A limit switch mounted 
on the gear box and connected 
to the starter regulates the 
stopping, starting and number 
of strokes 


AND THE CONTROL PANEL 
Simple controls to operate the 
automatic sequence are grouped 
on this small unit which takes up 
little space on the main boiler 


control! panel 


isa push-€) OOOO job 


th the Te CLYDE system 








TRADE STnedies MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. L'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 











SIRRO 


Diesel 
Engines 
Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 


ALBION 


Ratchet and 
Revolution Counters 

































PATENTED 
DESIGN 


Let us solve 
your counting 
& measuring problems 
There is an ‘ALBION’ ratchet or revolution 
counter for every application. Fit your machines 


with these efficient counting instrument which 
will show your output at a glance, 


INSTRUMENT DIVISION 


B. & F. CARTER &CO.LTD. 


BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
“Grams: BRAIDERS, BOLTON 
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WATER & VACUUM 


automatic screens 


FOR CONDENSER COOLING 


WATER - POWER STATIONS 
WATERWORKS - FACTORIES 


PAPERMILLS & TANNERIES 


PUMPS FOR AIR 


bee ewweeen 











COLCHESTER 


F. W. BRACKETT & CO. LTD. 


Telephone: 3958 
P970 


























ML A 


BAYTHORNE #H 





;OROO 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 


NN 
WEST HAM TESTING LABORATORY... 


TREET, PLAISTOW, t DON, €.13 


Qt—_— 


LABORATORY 
ANALYSIS 


of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, Etc. 
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DAVID BROWN 


ROLOID 


REGISTERED 


apes? D eg 


FOR PRESSURES UP TO 300 LB/SQ IM 


These units, available in a comprehensive range of sizes, are 
compact and easy to install. Typical of their many uses a | 
applications such as hydraulically operated machine tool, | 


hoists, presses, oil fuel pumps and oil lubricating systems. — 


ROLOID features include : 

Uniform discharge High volumetric efficiency 
High power efficiency No sliding vanes 
Rotors mounted on roller bearings. 


Accurately generated teeth ensure continuous — 
oil seal. 


Our extended production facilities for these pumps enable . 
to offer quick delivery and complete details are given ™ 
Publication E326.15/d Available on request. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
GENERAL GEAR DIVISION — 
PARK WORKS - HUDDERSFIELD 
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COMPREHENSIVE SAMPLING SYSTEMS 
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KEY 


Guide Box* 

Hydraulic Cylinder* 
Swinging Arm* 

Bucket* 

Hinged Door* 

Discharge Hopper with Worm — 
Conveyor feed to crusher 
Removable chute 

Crusher 

Rotary plate-feeder 
Discharge chute from 
rotary feeder 

Slotted belt type 
secondary sampler 
Container for final sample 


* Primary Sampler component 


The obtaining of a representative sample of a bulk material 
is a requirement frequently encountered in many indus- 
tries. Birtley sampling systems have been developed to 
meet this need and form a compact installation in which 
the final sample, of proportions suitable for the labora- 
tory, is obtained automatically at the initial sampling 
point, all reject material from the sampling process being 
returned directly to the main material stream. 

The diagrammatic layout shows a typical Birtley primary 
and secondary sampling system on the head end of a 
conveyor. Crushing and secondary equipment is re- 
quired to cater for the larger particle sizes and tonnages 
but for the lighter duty plants a primary—only system 
may suffice to meet sampling requirements. 





BIRTLEY ENGINEERING LIMITED 


SUBSIDIARY OF THE BIRMINGHAM SMALL ARMS COMPANY LTD 
REGISTERED OFFICE BIRTLEY Co DURHAM PHONE BIRTLEY 248 & 249 
GRAMS BIRTLEY NEWCASTLE ON TYNE 


COAL PREPARATION PLANT DEPT MARKET PLACE CHAMBERS WEST BARS CHESTERFIELD 
PHONE CHESTERFIELD 4116 (2 LINES) GRAMS BIRTLEY CHESTERFIELD 


LONDON OFFICE CLARIDGE HOUSE DAVIES STREET LONDON WI PHONE MAYFAIR 4157 
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...demands different principles 


Nothing new under the sun ...? Perhaps not, but a completely new approach 
P . tc 

can often help to solve an old problem—or better still—improve on methods 

that have come to be traditional. Take the example of the common differentia 






After years of carrying it about as unsprung weight—part of a rigid rear 






axle—the imminent trend is to anchor the differential under the car body, anc \ 






provide universally jointed half-shafts with independently sprung wheels. 






De Dion’s old idea has been proved a winner in recent racing. Now, there 1s 






firm better placed to provide the universal joints than Hardy Spicer, nor 






are there any differentials more efficient than those by Salisbury Transmissi0® 






Look to Birfield for the best of transmission. Every member Company is back’ 






by the resources— manufacturing and technical—of the whole Birfield Group 





Transmission 
Equipment specialisation 








through the Birtield Group 






HARDY SPICER LIMITED WITTON BIRMINGHAM 6 ttt! 
anaes! 
SALISBURY TRANSMISSION LIMITED WITTON BIRMINGHAM 6 rd 
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LAYCOCK ENGINEERING LIMITED SHEFFIELD 
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Three quarters of a century of Progress 
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HIGH 
PRECISION 


HYDRAULICS 


e This Press is a special type 
designed for bending the 
heaviest plate sections rolled, 
“ the majority of which can be 
handled cold. The power of 
the press may vary from 200 
to 1,000 tons, according to 
design. Various special 
features are incorporated to 
te : facilitate manipulation of the 

" ines sections and to achieve eco- 
ers) ey nomy of power. 










HEAVY PLATE 
BENDING PRESS 





We remind you that we are one of the oldest 
Hydraulic Manufacturing Companies in Britain and 
we make all the most modern equipment for every 
branch of British Industry. Engineering and 
Industrial undertakings of repute in Britain and 
beyond the seas are our customers. 


We also manufacture: High Pressure Hydraulic Plant 
Hor Shipyards and Railway Workshops « Pumps « 
Accumulators e Valves and Intensifiers ¢ Plate 
Sending Rolls « Punching and Shearing Machines « 
Continuous Finishing Presses for Silks and Rayons e 
Veneer and Plywood Presses « Glue Spreaders « Glue 
Mixers © Cotton Baling Presses « Die Spotting Presses. 


& Co. Ltd. 


DON WORKS, LEEDS, 10 Phone:—LEEDS 75481-2 Grams: “RIVETTER, LEEDS, 10” 
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THE WORLD’S GREATEST BOOKsi 


ne 


HIGH PRESSURE NEW, SECONDHAND AND Rage 
FITTINGS ann VALVES Technical Books 








HIGH QUALITY WITH e Foyles is an experience—the largest bookstore 
MAXIMUM EFFICIENCY earth. If you’re a lover of books, large or sm 
modern or rare, here’s Paradise. ® 


(PROMPT DELIVERY) 
















—Fielding’s Guide to Euro 
New simplified design incorporating the Quick, Efficient Postal Service 
j highly efficient  Supakone ”* Joint—ob- 119-125 CHARING CROSS ROAD, LONDON, We 
tainable as a simple shut-off valve or as a Gerrard 5660 (20 lines) ye Open 9—6 (including Saturdays) 
medium control valve, Standard valves, Two minutes from Tottenham Court Reed Statien 
both straight through and right angle types anon — 

















are suitable for hydraulic working pressures 


VERTICAL CROSS -T 
BOILERS 


also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED 80) 





up to 10,0000Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. hydraulic. 





Early deliveries of most siz 


Manufactured by WALTER W. COLTMAN & CO. auie 


. CENTRAL BOILER WORK 
! KAY & CO. (Engineers) LTD. LOUGHBOROUGH 
BLACKHORSE STREET +» BOLTON - LANCS. : LOUGHBOROUGH 235 
| Tel: Bolton 197 Grams : Supakone Bolton ei | 














PNEUTOMATIO 


Regrtered Trade Mart 

















At Messrs. Royal Enfield 
Pneutomation is providing 
automatic control for machine tod 
as can be seen on this Herbert 
Vertical Drilling Machine. 
Pneutomation is the power 

to step up production 

without increased costs. 


PNEUMATIC coNTRO! ! 


entirely non-correl 





")\ Aan with | sf 
— *LANG PNEUMATIC 


VICTORY WQRKS BIRMINGHAM ROAD WOLVERHAMPTON 
De: a 
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Leading manufacturers of electric equipment 
for over half a century, British Thomson- R AS 


| a . we : 
| Houston have since the earliest days been fore- ai be “He. 
; es 
most in the development of ‘ finger-tip’ Ps es. P SS 
} % N a as re hi ag =, 
| control of heavy electric plant through the x. Se ib 





medium of electro-magnetic contactors. 


- CONTACTOR EQUIPMENT 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON CO., LTD., RUGBY ENGLAND 
an A.E.1, Company ASI72 


A.S.E.E. EXHIBITION — VISIT OUR STAND No. J12. 
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rik ABRASION 
can rub 
your profit 


away & 4 





| | 
/ comsat ABRASION with 


FUSED CAST BASALT 
a 


| PRBEARSION Y 


Fused Cast Basalt is the hardest material commercially available for wear- 





resisting linings for Hoppers, Chutes, Pipes, Sluiceways, Conveyors, e'c., 


used in handling coal, coke, ore, ash, dust and other minerals. 


aa R. B. HILTON LTD 


REFRACTORY, INSULATING & SPECIALIST CONSTRUCTIONS 


BH BLACKHEATH, LONDON S.E.3 


CROUP 
TELEPHONE: LEE GREEN 4512/6 







SOLE AGENTS FOR GT. BRITAIN FOR SCHMELZBASALTWERK KALEN®® 
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More aceurate 
than human skill 
itself sc. ccece 


Hydraulic Control of motion 





Paradoxically, the product of human skill is more accurate 





iuman skill itself. This is particularly so in the case of 

Savery Hydraulic Pumps. Countless thousands of Savery 

are in use throughout the world working with precision 
that neither human skill nor other means can match, 

me you're considering control of motion remember 

Savery Hydraulic Pumps first. Savery Pumps can be 


with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


ERY HYDRAULIC PUMPS 


WRITE TO 
AS SAVERY PUMPS LIMITED 


| 
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Peak performance— 
maximum profit from your 


CUMMINS 


DIESELS 

















EBRIDGE STREET . BIRMINGHAM 6 
relephone: ASTon Cross 1316-7 | 








CUMMINS DIESEL SALES & SERVICE LTD. 
operate a nation-wide servicing scheme to keep your 
CUMMINS engines in peak condition always. Unrivalled 
facilities exist for rebuilding to maker’s standards, 
together with a speedy field service covering all repairs 
from minor adjustments to replacement with new or 
service-exchange units. 

CUMMINS diesel engines, from 150-335 b.h.p. are 
available for sterling. 








NS | gives you the BIG plus | MORE PROFIT | 





CUMMINS DIESEL SALES 
& SERVICE LTD 


25 BERKELEY SQUARE, LONDON, W.I. Telephone: Mayfair 9090 


SPARES & SERVICE: HUNSBURY WORKS, NORTHAMPTON. 
Telephone: Northampton 5262 


* Trawe Mark of Cummins Engine Company, Inc. 
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The Engineer 


BUYERS 
GUIDE 


1958 











Now Available 





CONTENTS 
Associations, Institutions and 
Societies connected with the 
Engineering Industry. 


Address Section. 
U.K. Agents for Foreign Firms. 
Trade Names, 


Buyers Guide. 
32,000 Suppliers’ entries under 
2,300 product headings. 


Forthcoming Engineering & 
Industrial Exhibitions. 





One free copy has been sent to every 
postal subscriber to ‘THE ENGI- 
NEER ’ and every regular reader who 
buys his copy from a newsagent. 


A copy has also been sent to each 
advertiser in ‘THE ENGINEER’ and 
the BUYERS GUIDE itself. 





Additional copies obtainable at 
7/6 each (plus postage 1/9) 
from :— 


The Manager— 
THE «NGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
CENtral 6565 
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WEDGE WIRE SCREEKS 
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\*HARD WEARING & v 
\_SACCURATE APERIBURES q 
\__*IN ANY METAL v 
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4 é ESTABLISHED 
reenindgs | 1799 

i : as : Telephone 

BRITANNIA WORKS WARRINGTON 3240! 

WARRINGTON + ENGLAND 
5.0. BOX te Telegrams 
GREENINGS, WARRINGTON 
NG 5 
























Waste Heat Kecovery Plant 
Specialists in the design and construction of SteamRaiiy 
Plant, utilising waste gases, in the Gas, Chemical and Cou 
Industries; also the Iron and Steel Industries. Heat-Rewr 
from internal combustion engines and similar prime mown! 
Land and Marine Installations. A direct method of saving 


SPENCER - BONECOURT - CLARKSON /T 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 







SEEN 















SPINNING our special! 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in % 
GENERAL SHEET METAL WORK 


POWER PRESSWORK drial 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING WF! 


Swinton Street, King's Cross, London, W.C.1, Telapr 
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Thats 
CLYDE-BOOTH 


Service! 





Trouble free 


service since 


1909 







z 


iu all ; 
Meet sd ; 






photograph by courtesy of 





“The Darlington Forge Ltd.” 








af For more than four decades the two cranes illustrated above have given trouble free service at 
¢\* The Darlington Forge Ltd. Each crane has a main hoist of 100 tons and an auxiliary hoist of 
20 tons. They are still in first class condition 








and are capable of giving many more years 


| CLYDE: 


CRANE & BOOTHLTD Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 





incorporating 


Telephone : Holytown 412 (6 lines) Telegrams: “Clyde,” Motherwell Telephone: Pudsey 3168 (6 lines) Telegrams: “Cranes,’’ Rodley" 
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Brown(Lenox 
Steels io in. Goiienoy 





























We are makers of cast steel component parts ranging in weight from a few Ibs. up to 2 tons 
and in a range of steel compositions which are represented by the following British Standards. 


B.S. 592 Grades A,B&C Carbon steel castings for General Engineering purposes. 
B.S. 1617 = A&B Mild steel castings of high magnetic permeability. 

B.S. 1760 - A,B&C _ Carbon steel castings for surface hardening. 

B.S. 1956 s A,B&C 1% Chromium steel castings (Abrasion resisting). 


B.S. 1398 _ Carbon molybdenum steel castings. 

B.S. 1456 m P&R 14% Manganese steel castings. 

B.S. 1457 —_— Austenitic Manganese steel castings. 

B.S. 1458/9 — Alloy steel castings for structural and engineering purposes. 

B.S. 1461 -- 3% Chromium-Molybdenum steel castings. 

B.S. 1504-151 — Carbon'steel castings recommended for use in the oil and 
chemical industries (suitable for welding). 

B.S. 1504-621 14% Chromium-Molybdenum steel castings. 

B.S. 1504-623 — 3% Chromium-Molybdenum steel castings. 












































Allowing for variations in the mechanical properties 
and other characteristics which may be imparted to a 
casting in any given steel composition by appropriate 
heat treatment, this range of steels provides for most 
combinations of mechanical stressing required for the 
functioning of the general run of engineering plant, 


equipment and machine components. This range of 


* * * * * 


Since the opening of the 
Company's new laboratories in 
June 1956, all foundry operations 
have been subjected to close 
technical controls. The 
illustration shows a view of the 
Furnace Laboratory, which is 
located immediately adjacent 

to the Melting Bay. 

The Company welcomes 

enquiries for steel castings 

within the weight range and 
specification range given above, 
and it is at all times ready to 
undertake prototype work in 
collaboration with a customer’s 
design departments. 


steel compositions, of course, does not cover applications 
involving mechanical and thermal stressing of a ver) 
high order, nor those used in exceptionally corrosive 
service Conditions. 

It is the Company’s intention to increase the range of steel! 


compositions handled as soon as the necessary techniques 


can be introduced, and established, on the foundry floor. 




























An announcement by the Industrial Division of 






PONTYPRIDD 


BROWN, LENOX & COMPANY 


Associated Company: Brown, Lenox & Co. (London) Ltd., i 
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FASTEST ON Ti Os! 





and the safest 


SIMPLIFIX Simplifix Joints save time and trouble. 





COUPLINGS LIMITED is tightened, the sealing ferrule is compressed on to the 
HARGRAVE ROAD pipe without weakening it in any way. 
NOTE: Simplifiz fittings can be used on very thin walled tubing. 
MIDEEREAD, SERES A full range of fittings, elbows, tees, crosses, etc., is available and 
Tel: Maidenhead 2271/4 illustrated in our catalogue which will be sent on request. 


Beyond removing 


the burrs no work is required on the pipe ends. As the securing nut 
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NEW PRODUCTS NOW MANUFACTURED IN U.K. 





[; ORT- Kinney 


HIGH PRESSURE BUTTERFLY VALVES T 


3” to 72° BORE 50-125 Ibs. WORKING PRESSURES 

: Positive bubble-tight shut-off. 
Natural or synthetic rubber seat- 

ing. Manual or automatic opera- 


tion. Water, oil or gas. 





pleased to announce that these valves and strainers are now being 
under licence from Messrs. S. P. Kinney Inc., Pennsylvania, the 
wn blast furnace specialists. 








* BY - —— 


NG - ENGLAND - Telephone: READING 55046 (5 lines) - Telegrams: ‘““CORTS READING”. 





! 
! 
t 


AUTOMATIC WATER STRAINERS 
2”? to 46° BORE 50- GPM 80,000 GPM 


Straining media are automatically 
cleaned and can be changed very 
quickly without dismantling the unit. 
Can be used on the suction or deli- 
very side of a pump. 


Greater variety of straining media 
‘01--125. Stainless steel mesh, slot- 
ted cones, porcelain discs, etc. 
Suitable for pressures up to 75 Ibs. 
p.s.i. W.P. 


Lower initial cost, lower power con- 
sumption, lower maintenance costs. 
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- RINGS 


FORGED AND 
WELDLESS ROLLED 
TO SECTIONS OR _ PROF 





~A 
~— | ARR ocees made in carbon and alloy 
a — 
- ofl weldiess and flash-butt welded. 
Rings produced from the NIM 
ee 7? alloys : Titanium, light alloys or ¢ 
bearing materials. 
Se 


N. HINGLEY & SONS LTD 


NETHERTON 1RON WORKS 








FORGE DIVISION — DUDLEY 


TEL: DUDLEY 31016 - GRAMS: HINGLEY DUDLEY 








FLAMEPROOF  etectro MECN 
BRAKES 


A. 
ar 



















SUPERHEATERS 
| 'FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 














Sugden Superheaters are 
of particular value where 

\ auxiliary steam boilers are 
Up Ty used. 


eres LIMITED 








—_ 


Studding - Studs - Allthreads ‘ Te 


f 
TELCO LTD., 3 Newman Street, London, W-1 Museum 
e t, a 


MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 
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Loco Type 
Marine 
mic ) Double 
Back | and 
ic | Treble 
Back } Pass 





Flanged Boiler Material 


Corrugated Furnaces 
(Machine Rolled) 


Hemispherical Furnaces 
Fabricated Structures 


Fusion Welded Pressure 
Vessels 


Fusion Welded Boller 
Drums 


Fabricated Stainless 
Steel and Stainless 
Clad Vessels 


Aluminium Pressings 
and Weldments 


| 
| 
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...and in many other countries of the world are large 
items of * industrial equipment designed and built for the 
job by the Marshall & Anderson Organization of Motherwell, 
Scotland. Modern Fusion Welding Plant, including Stress 
Relieving Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all stages of 
fabrication, and high standards of skill and craftsmanship, 
ensure that all products bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands of modern industry — 


reliable, economic, efficient. 


MARSHALL & ANDERSON 






Propucts 


MARSHALL & ANDERSON LIMITED 


MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 
Telephone : Motherwell 2331 Telegrams ;: “Marine,” Motherwell 
London Office: 34 VICTORIA STREET, LONDON, S.W.1 


Telephone: Abbey 5904. Telegrams: Broomsyde, Sowest, London 




























TRANSFORMER 
PROBLEMS WE 
HAVE SOLVED 


TO EVERY TRANSFORMER a 


PROBLEM THERE’S A 
GRESHAM ANSWER 
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‘Welding in the motor industry 


Day in, day out, these Gresham watercooled seconds 
transformers are standing up to gruelling tasks. | 
press welding, gun welding, H.F. heating and oth 


Ask the Gresham transform 


—_ 4 equipments, Gresham provide the power bel 
: a \. the process. 


specialists to solve your transform 


problems. 


RING THE SPECIAL APPLICATIONS DIVISION 


AT FELtham 227! (7 lines) 


























TRANSFORMERS LTD 
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DILESE 
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TWICKENHAM ROAD, HANWORTH, MIDDLESEX 
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SIR WILLIAM ROOTES, 
airman of ROOTES GROUP writes :— 


Rootes Group has worked closely with the National Industrial Fuel 


—SSSSaoaaaasSsSsSSESS= 











iency Service since its inception some years ago and its advice and help have 


of tremendous value to us. Technicians of N:I'F-E*S now visit our plant 





val times a year under a Regular Service Agreement. 





itish industry must increase its exports if inflation is to be curbed and the 
ient use of fuel and power is a vital step towards this end. I can thoroughly 


mend N-I'F°E-S to all industrialists who value production efficiency.” 








LL IN N-I-F-ES—INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR 
VICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 


y address of nearest Area Engineer write to:— 


+. * * | a ° . ys * 
It Fr B BS National Industrial Fuel Efficiency Service 


bal Office: 71 GROSVENOR STREET LONDON Wil - Telephone: Hyde Park 9706 

















—_ FOR EXTRA OUTPUT 
The Brockhouse Torque Converter is now available on 
the majority of ‘ Weatherill Hydraulic’ Loading shovels. 


F. E. WEATHERILL LTD. 


TEWIN ROAD, WELWYN GARDEN CITY, HERTS. 
Telephone: Welwyn Garden 4221. Grams: Weatherhyd, Welwyn Garden City. 








Service Depots: London ‘ Walsall ? Manchester : West Hartlepool ‘ Glasgow 
BRITAIN'S LARGEST LOADING SHOVEL MANUFACTURER 
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It is now possible to detect small leaks in 
surface condensers very quickly indeed — by 
adding to the water substances that show strong 
fluorescence under ultra-violet light. This method 
has in fact proved so rapid and effective that its 
use sets a new standard in condenser maintenance. 

The Hanovia Model 16 Fluorescence Lamp is 
specially designed for crack detection. Itis thoroughly 
mobile, and the beam can be directed at any angle 
for distances up to several feet. Even the smallest 
leakages are immediately apparent —and the same 
basic method can be used on metal components of 
every description: turbine blades, combustion engine 
pistons, shafts, rods, pump impellors, tank assemblies, 
etc., using different fluorescent tracers. For further 
information about the Model 16 lamp, please write to: 





Engelhard Industries Lid. 


(Hanovia Lamps Division) 






SLOUGH - BUCKS - Telephone: BURNHAM 500 


See our Exhibit at the |. E. & A. Exhibition—Olympia, April 16th to 25th 
T6/10 








The searching tests given to every individual fitting at the 
Crane factory ensure the consistent high quality of these 
well-known products. Their good appearance, clean 
finish and dependability have long earned them the con- 
fidence of the most exacting buyers. 


All Iron, Railroad, Navy Pattern and Flat-face Unions ; 
There are four types: Iron to Iron; Bronze to Iron (Rail- 
road) and Bronze to Bronze (Navy)—all with spherical 
seats; and Flat-face gasket type. All have British Stan- 
dard taper threads. Sizes 4” to 4”. 

Working Pressures 

~STEAM: } inch to 2 inches up to 200 pounds, 
24 inches to 4 inches up to 150 pounds. 

ALL IRON—STEAM: } inch to 2 inches up to 200 pounds, 
24 inches to 4 inches up to 150 pounds. 
RAILROAD—STEAM: ¢ inch to 2 inches up to 200 pounds, 
24 inches to 4 inches up to 150 pounds. 

NAVY—STEAM: Up to 250 pounds. 

A heavier line of unions for saturated steam pressures up 
to 300 pounds is available. Write for details. 


CRANE 7 


VALVES AND FITTINGS 


FLAT-FACE— 


CRANE LTD., 15-16 RED LION COURT, FLEET ST., 
LONDON, E.C.4. WORKS: IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 





CRANE MALLEABLE IRON UNIONS 


are individually tested 


Ef / 
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Exhaustive tests under industrial conditions have proved 


VOKES viscous 


air filter panels 


conclusively the success of Vokes viscous (oil-wetted) air 
filter panels. Available in two distinct forms, “constant 
efficiency” and “reducing efficiency”, these filters offer 
excellent dust-arresting properties, high dust load capacity, 
long service life, and extreme ease of maintenance. 


Literature is available on request, and our engineers will 


IMA 






be glad to answer any queries. 


mer 
mn 


ill 


3-ply oil-wetted filter 
(Constant efficiency type) 


| 


———— 


al 









H.W. filter 
( Reducing efficiency type) 







W.M.S. filter 
( Reducing efficiency type) 





EANING AND OILING PLANT 
VISCOUS PANEL FILTERS 


special plant has been designed to assist users in 
laining filters with a minimum of cost and labour. 

t for both large or moderate numbers of filters 
ant is available in units with optional fittings. The 
bonsists of 3 tanks—a cold solvent tank, a hot rinse 
and a centrifuge tank. Soundly constructed of 
y gauge mild steel, all internal surfaces are coated 
aluminium and resistant lacquers. The Vokes 
hing and Oiling Plant is already in use by British 
‘ays. Full technical details and drawings are avail- 
On request 

















PIONEERS OF SCIENTIFIC FILTRATION 





VOKES LIMITED - GUILDFORD - SURREY 


Telephone: Guildford 62861 (6 lines) Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 


Represented throughout the World 


mda) Led., 7, ) Vokes Australia Pty. Ltd., Sydney. pro 
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FLEXIBLE PIPE 
carey IT THROUGH / 
Ali 
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Dunlop Technic. 
sans will alwa 
ys advise on any problems concerning install 
installation of Flexi 
ble Pipes. Write 
x please to :—= 


DUNLOP RUBB 
ER COMPANY 
LI . 
MITED - ST. GEORGE’S ROAD - COVEN 
TRY * TELEPHONE : 
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FABRIC 
DUST 
COLLECTORS 

















(Above) Two large collectors designed for handling 
carbon black, during erection at Messrs. 
Philblack Ltd., Avonmouth. Photograph by 
courtesy of Messrs. Philblack Ltd., and 
Messrs. E. B. Badger & Sons Ltd. 





(Below) Special closed circuit, continuously opera- 
ting chalk dusting plant. Photograph by 
courtesy of Messrs. Rubber Regenerating 
Co. Led., Manchester. 















n's fully automatic continuous opera- 
gliectors in service at a carbon black 
The lower one is designed to 
peratures from 350°F to 500°F and the 
Dat temperatures up to 270°F. 











igh 
peratures 
Highest 
clency 


Model 360 KD.126/1 Dust Collector installed at Messrs. 
Newton Chambers Ltd., Sheffield. Material handled— } 
foundry dust from a large shot blast room 


MAN’S LIMITED : | 


PADHEATH ALTRINCHAM CHESHIRE 


A member of the Staveley Coal & Iron Co. Ltd. Group 


London Office: 1 Chester Street, S.W.1 | 
MIDLANDS : R. J. Richardson & Sons Ltd.. Commercial St., Birmingham, 1 ) 


AGENTS: SCOTLAND : Balbardie Ltd., 227, Bath Street, Glasgow, C.2 : 110 Hanover St., Edinburgh, 2 


NORTHERN IRELAND : W. E. Stewart, Industrial Services Ltd., 16, Sussex Place, Belfast iis 
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OSCILLOGR:; 


ne MINGOGRAPH 23 





A revolution in Oscillographs 


The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 
previously been possible. It is an outstandi 


+ 


* 241 


industrial measuring instruments. 


5 SIEREX LIMIT 


Tottenham Court Road, London 
Telephone No. Langham 2464 














THE 


oni 


ESTABLISHED 1912 
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General Engineering Shop, Messrs. Vickers-Armstrongs Ltd. ; Barrow-in-Furness 


RECENT CONTRACTS INCLUDE:—Vickers-Armstrongs, Ltd., Barrow 
Island, 95,000 sq. yds, English Steel Corporation, Appleby-Frodingham 
Steel Co. Sheffisid Twist Drill & Steel Co., 1,000 sq. yds. The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys : Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd., Manchester. United 
Canners, Boston. Tank Hangers: Warminster, I.C.I., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling, 
S.P.D. Depot, Aylesford. Chivers Ltd., Histon. Colleges of Further 
Education: Accrington, Morecambe, Leigh. B.E.A. Gen. Stations: 
Southwark, Poole, Dartford, Llynfi, Deptford, Blackpool, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No. 3 Shed, King 
George V Dock. Bus Depots : Portsmouth, Liverpool, Derby. 


Write for Brochure to :— 


THE IRONITE CO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOane 4777 


PROVED 
CONCRETE 
HARDENER 
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OVERHEAD - TRAVELLERS - ELECTRIC 














. MARSHALL 
; FLEMING 


CRANES 


DELLBURN Works MOTHERWELL- “cor 
Telephone : Motherwell 50 Telegrams : “Delibun” Me 


—— 
————e 








LOCO STEAM : ELECTRIC GOLIATH * Th 




























The COSSENTINE BOLT & ENGINE 


THE PLATT, PUTNEY, $.W.15 Save: long fut. LONdON 
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entrifugal 


PUMPS 


Drysdale Split Casing Centrifugal Pumps are made 
to suit all requirements of H.P. and capacity and are 
available in horizontal and vertical types. 

In addition to our standard ranges we can 
‘upply pumps to suit customers’ installations and 





SDALE & CO. LTD. 
TOKER, GLASGOW 


MANUFACTURERS OF 









(iy IS WHEN process steam machines 

|~| are taking no steps—when they 

are standing idle, that is—that your 
industrial balance of payments can be 
taking a tumble. 

To be specific, one particular kind of 
textile machine can, with steam on but 
actually doing nothing, waste half as 
much heat as if the machine were in 
full production. 

The “no load” consumption of a 
laundry ironer can be as much as 500 
pounds of steam an hour. 

Odd lengths of steam-carrying pipe 
which have become redundant can waste 
heat as surely as if you were tipping fuel 
into the sea. 

This sort of thing doesn’t make sense 
in the context of fuel economy. Equally 
important, it can mean your boiler 
operator being at his wit’s end to cope 

with peak loads on running machines 
which, if they weren’t starved of steam 
through waste elsewhere, could be doing 
their proper job. 

The prevention of standing losses is only 
one aspect of profitably reducing the heat 
demand to the lowest practical level. 

But it naturally finds its place in our 
bulletin “‘ Steam for Process” which was 
written to help you with a vital part of your 
own job. Would you like a free copy? 


If you would care for our specific, objective suggestions for your own 
particular steam-using problems, you have only to ask. If you think 
our Regional Engineer could help you, he'll certainly do his 


experienced best. 


Spirax-Sarco Ltd 


Please send . . . copies of “‘ Steam for Process” 
NAME 
ADDRESS 
EG358 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 
London: 28 Victoria Street, SW1 Abbey 6101-3832 





CENTRIFUC \L, AXIAL FLOW AND ROTARY PUMPS 
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ENGINEERS’ MARKING-OFF CAMEL BACK CAST-iRon 
TABLES STRAIGHT EDGES 
All standard sizes up to 8’ 0” x 4’ 0° 3’ 0"—4' 0’—6' 9 





A. B. MILLER & CO. ion 


ENGINEERS’ 71, DACE ROAD, LONDON, E.3. IRo 
SURFACE Telephone: AMHERST 4407 CASTII 
PLATES — a 

10° x 10" up to offer prompt delivery and keen a. 

2’ 6" x 2' 0" prices for their range of Foundry ‘trem 


and Machine Shop Products 














HEAVY DUTY TEE SLOTTED PLANING up to 12’ 0° x 4'0' 

WELDING PLATENS GENERAL MACHINING 

6’ 0” x 3’ 0” and 8 0” x 4’ 0" ARC WELDING - MACHINE 
Other sizes to special order. PROFILE CUTTING 


Makers of the “ MILLER” Box Nailer and Cleater 


idl OS NLL 0 PRE Ucn ee snes state Te TA 












model is under development for use with opaque fluids, and special designs can 
be made to meet specific requirements. 








the flow with the ‘Telicator’ Pas 
e ‘Telicat we 

Both low and high pressure systems can be fitted with a Telicator Visual Flow 

Indicator, which is a simple instrument for indicating the flow, whatever the a 

viscosity. The rotors are specially designed by Dukes and Briggs to give the 

clearest indications over specific ranges of flow rate. Water supplies for cooling 

purposes and forced lubrication systems are two typical applications. A new 


® Simple design ensures complete reliability. 
® Extreme sensitivity at all pressures. 
Note these ®@ Units readily adaptable to existing installations. 
© , } ; > 
features May be mounted in any plane. : 
© Comparative flow gauged by speed of revolving rotor. 


Bailey's 


SIR W. H. BAILEY & CO. LTD + PATRICROFT - MANCHESTER - ENGLAND 
Phone: Eccles 3487-8-9 Grams: Beacon, Eccles 
LONDON OFPICT SELINAS LANE (OFF WHALEBONE LANE SOUTH), DAGENHAM, ESSEX PHONE DOMINION 









2277 
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Steel Founding 


This book contains 16 easily read and illustrated Chapters about casting steel in component- 
forms. Whether you regard steel founding as a process of manufacturing component parts 
Which are of a form and arrangement of section not easily or economically produced by other 
Means, or as a small but vital section of the engineering industry with which you should be 
familiar—or as a career, if you are a student—this is a book you should read and retain for 
Permanent reference. 
Priced at 18/ -net (112 pages) the book is published on behalf of the British Steel Founders 
Association by Sir Isaac Pitman & Sons Ltd. ie 

Pies of the book can be obtained through your usual Bookseller, or direct from the British 

Steel Founders’ Association. : 


STEEL CASTINGS 





NNOUNCEMENT BY THE BRITISH STEEL FOUNDERS’ ASSOCIATION 


Broomgrove Lodge, 13, Broomgrove Road, Sheffield 10. 
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A 
complete 
library 
in two 
columes..”” 


KEMPES 


Engineers 
| Year-Book 


Edited under the direction of the 
Editor of “The Engineer” 


195 


(63rd Edition) 
82/6 


(plus postage 2/6d.) 
Just Published 
% 3,000 pages covering modern 
theory and practice in all branches 
of engineering. No other single 
publication devoted to engineering 
covers a comparable range of 
subjects so concisely. 


ORDER YOUR 
nan saaeasiy Send now for this 
ae PDUublicatioi 


Obtainable direct from the publishers 
or through your local booksellers. 

. s ‘Smoke is your problem’ (publication No. OV3865) describes—in detai- 
Kempe S Engineers G.E.C. Photoelectric Smoke Density Alarm. Designed in the interest of 


| Send for 

complete prospectus to :— 
Year-Book abatement, the alarm gives an immediate and accurate check of the sm 
density in a stack. 


























28 Essex Street, 
Strand, London, W.C.2 
Telephone: CENtral 6565 





THE GENERAL ELECTRIC CO. LTD - MAGNET HOUSE - KINGSWAY - LONDON WW 












































| ECONOMICAL — DEPENDABLE § 
' 
| * Hand or ratchet operated i ‘and i aim to stay put! _o* 
¥*& Motorised inlet outlet “oan soon sonsenneneme: eemccne 
* Dimensionally stable under pressure -> i ) —> H 
d tough th | 
* Integral cleaning device ao tee, Fe i gtd os — oni ; on 
3k Low pressure drop threads for old in damaged components . - - - 
Used and approved by the Aircraft Industry. 
¥& Magnetic Separation Designed for use in soft metal components, 
; —— =i erre Mey range of — ae 
n B.S.W.; B.S.F.; B.S.P.; B.A.; U.N.F.; U:N.C. 
| FOR OIL AND FUEL and Metric thread forms. adc 
FEED LINES, HYDRAULIC SYSTEMS 
Capacities: 1-100,000 g.p.h. parece maa 
BRITISH QUADRUPLEX LTD. ros ict en 
9-11 SHIRLAND MEWS, PADDINGTON, - INSERTS Speci ae f 
LONDON, W.9. Telephone: LAD 3070 “@ Sludge drain pl CROSS MANUFA TD. encurs 2 
! Wichita Tel: Combe Down 2355.8 CATH SOMERSET Groen cc i 
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EUROPE’S LARGEST HYDRAULIC i 
DESCALING PLANT WAS 
ENGINEERED BY 


HARLAND 


The 10 stand continuous wide strip 
mill at the Abbey Works of 

The Steel Company of Wales incor- 
porates the Harland descaling 
system. Spiroglide multistage pumps 
for a duty of 1,000 g.p.m at 1,250 
p.s.i. with 1,250 h.p., totally 
enclosed, water cooled, direct-on- 
line starting motors supply the 
high pressure descaling nozzles. 








THE HARLAND ENGINEERING CO LTD ALLOA SCOTLAND 


LONDON & EXPORT SALES OFFICES: HARLAND HOUSE 20 PARK STREET WI 
Cheshire) WOLVERHAMPTON & OVERSEAS 


C.500/4. 


BRANCHES IN BRISTOL GLASGOW LEEDS NEWCASTLE NOTTINGHAM TIMPERLEY ( 
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A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
only, they fasten with a ‘‘snap’’ ensuring a perfect 
seal in a matter of seconds. 


For permanent or semi - permanent pipelines 
‘Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 





BENDING-FOLDING-PUNCHIN 


- - = - WE PROVIDE A HIGHLY SPECIALISED SERVICE fo 
SUPPLY OF STANDARD AND SPECIAL TOOLS snp 
LARGE STOCKS OF FINISHED TOOLS - -. . 





We have a Department that specialises in the design and man 
of all types of tools. We guarantee quick service. Our design i 
planing machines exist for your benefit. 





Telephone : LYE 2307 and 2308 





UNICONE 


ia 
t 
\ 





Pipe ends joined ready for locking 


BRONX ENGINEERING CO. LTD., LYE, W 


Landon & S. of 4X Agents: W. E. Norton (achine Tesh Lat Gone 
Gardens, London, $.W.1. TATe Gallery Gv 








Flexible Joints for all Pipelines j : 
> ie 

’ @ 

leakproot.cate, reliable * 
THE UNICONE CO. LTD. mes 
RUTHERGLEN, GLASGOW, SCOTLAND mate he. Ss 
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Aluminium / 


a 
Hi 


Wire { 
for Heavy 
Industry 


= - PT} a 
325 S88 S22 « 
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Aluminium wire comes to the aid of industry in 
many and varied ways. Consider the following examples: 
it keeps the wheels turning by carrying electric 
power to the factories; in the form of rivets and welding wire 
it plays a vital part in the jointing of aluminium and 
its alloys; and in the metal spraying process it provides lasting protection 
of ferrous units against heat and corrosion. The unique 
combination of physical and chemical properties of aluminium 
wire, together with low cost and economy in use, assure 


it a bright future in the industrial sphere. 





<3 
| 
} 


oi ALUMINIUM WIRE & CABLE™ 


wm 
Britain’s Largest Manu/ w 
Head Office and Works : PORT TEN® ‘NT> re: 
Sales Office : 2 ST. JAMES’S SQUAR mere sn 
And 13 COLMORE ROW BIRMINGHAM 3 ‘depho 
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AIR VALVE 
at point of 
discharge 
gives a 5:1 
turn down 
aL ale) 





SEE OUR EXHIBIT 














t HANDLE 
trols both 
land air 
Constant 
oportion 







, Bvt 
’ © 





\ 
( 
c & COMPANY LTD - STOTFOLD - BEDS 
TELEPHONE: STOTFOLD 414 (8 lines) 
anu 






eo 


THE ENGINEER 
March |4 


Spanning big problems li; ;htly 


The bigger the roof, the greater the problem of weight, stress 

and support. Which is where Ruberoid Insulated Metal Deck 

Roof comes in—to many an architect's calculations. This 

lightweight, self-supporting roofing system revolutionised 

roofing design when first Ruberoid-pioneered over 30 years 

ago. It has never been surpassed. 

For specifications which cal for metal deck roof, Ruberoid YOUR PARTNERS 

galvanised steel decking is ideal for spans up to 12 ft. It ROOF SER. ICE 

incorporates a vapour seal, insulation and a choice of Ve 

Ruberoid weatherproofing. For shorter spans, Ruberoid Tehe Rashesetd sate SarenNS ot See 

aluminium decking is also available. i — guarantee you could Sith fir 
Ruberoid materials pilus Ruberoid craftsmanship, The | 
advice, and practical assistance, of the Rubemid | 
Contract Department are yours to command, 











RUBE ROID 
Insulated 
Metal Deck Roof 











For technical literature, write or telephone :— 


THE RUBEROID COMPANY LIMITED 
354 COMMONWEALTH HOUSE, 1-19 NEW OXFORD STREE7 
TELEPHONE: HOLBORN 8797 (10 LINES) 
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Do your operators a good turn by pro- 





viding them with Osborn cutting tools 
and you will do yourself a good turn 
by increasing efficiency and output. 

An extensive range of tathe and planer 
tools in solid or butt-welded high- 
speed steel and Osbornite hard metal, 
together with toolholder bits, are pro- 
duced throughout, from raw material 
to finished product, within the same 


organization. 


MUSHET srancs_ 


5 O0.8.¥: 3 : 
OSBORNITE alee 














&® CO., LIMITED. oo) 


moRKS, S82 & FF 3 8 8 es 


unders * Engineers’ Toolmakers 









MEMBERS OF THE C.M.A. 


British Insulated Callender's Cables Ltd 

Connollys (Blackley) Ltd 

Enfield Cables Ltd 

W. T. Glover & Co. Ltd 

Greengate & Irwell Rubber Co. Ltd 

W. T. Henley’s Telegraph Works Co. Ltd 
Johnson & Phillips Ltd 

The Liverpool Electric Cable Co. Ltd 
Metropolitan Electric Cable & Construction Co. Ltd 
Pirelli-General Cable Works Ltd 

(The General Electric Co. Ltd.) 

St. Helens Cable & Rubber Co. Ltd 

Siemens Edison Swan Ltd. 

Standard Telephones & Cables Ltd 

The Telegraph Construction & Maintenance Co. Ltd 


THE ENGINEER 


Building a locomotive. Here the operator is drilling platform plates at the mokee: 


In the locomotive engineering works of the Midlands, in factories all overt 
country, at home or abroad, wherever you go C.M.A. cables are at Wott 
In the air, underground or underwater, in ships, coalmines and powerhou 
C.M.A. cables are transmitting power, unobtrusively . . . reliably . . . )*'8 
year out. For over 100 years members of the Cable Makers Associatio 
been concerned in all major advances in cable making. Together, ome 
firms of C.M.A. spend over one million pounds a year on — * 
development. At every stage from raw material to finished cable, ti 
knowledge is pooled and research co-ordinated to avoid wasted eflor. 
highly-organized co-operative research activity has contributed largely " 
world-wide prestige that C.M.A. cables enjoy. It has put Britain at the i 
of the world’s cable exporters. Technical information and advice sf 
available from any C.M.A. member. 


) a 


Insist on a cable 
with the CMA labe! 


CABLE MAKERS ASSOCIATION, 52-54, High Holborn, London, W.C.1. Telephone: HOLborr 7655 
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SYNTHESIS GAS 
WATER GAS 

OIL GAS 
HYDROGEN AND 
PRODUCER GAS 


HUMPHREYS & GLASGOW LTD 


HUMGLAS HOUSE - CARLISLE PLACE - LONDON S.W.1 
lelephone: ViCtoria 8454 


ALSO IN CANADA, AUSTRALIA, FRANCE, GERMANY, SOUTH AFRICA, INDIA, JAPAN 
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for industry 


Ford industrial engines are a practical proposition for many industrial equipments 
... Compressors, cranes, pumps, contracting equipment, earth borers, 
railcars, welding plant, works trucks, tractors and conversions, Simple des 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choige 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 bho, 
(12-hr. rating). 

DIESEL ECONOMY-— have you considered the replacement of existing poye 
units in your equipment and trucks with the famous Ford 4D Diesel engme? 
You'll have the unique advantages of economy, long-life and low running cogs, 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


INDUSTRIAL 
ENGINES 
and the equipments they power, contact your F 
nearest Ford Dealer or write to ma. ‘ 


* ROMFORD - ESSEX - ENGLAN 





FORD MOTOR COMPANY LTD - PARTS DIVISION - AVELEY DEPOT - SOUTH OCKENDON 


SHUNT DE-AERATION for HIGH PRESSURE BOILER f 








The Hick Hargreaves Shunt De-aerating Plant Mics Si Na = 
SURGE TANK 


4 


(Patented) produces and maintains AT ALL TIMES 





a reserve of de-aerated feed water to meet peak 





demands by boilers and it also provides a source 
of de-aerated water for boiler filling and for TOPPING 
UP BOILERS when TURBINES ARE SHUT DOWN. 
STORAGE 


e SIMPLE VESSEL SHUNT Hig 


DEAERATOR BA hse 


[4 RELIABLE Lt 
e ECONOMICAL ) 








Man ar 
MCLs 
D, OSI 
COMPLETELY AUTOMATIC IN ACTION. tific 

igh T 


Available in all sizes. =a | 





bt, 
Can be installed to work with existing feed systems. LPuEATER 1 a | 4 
& CONDENSER | , / - 





H.113/R 


HICK HARGREAVES 


AND COMPANY LTD BOLTON 














’ a 
EXTRACTION PUMP 














ICE-Hyorauc 
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Accumulators, 
ye Presses for 


EE Ss ee . Baling Steel Scrap, 
Wool, Cotton, 


O ELLAND ROAD, = 
* LEEDS Il 


(Leeds) L; tdl., Telephone: LEEDS 5505, gumtnons: 








1.6" to 3-8" Gap. 20 to 30 tons power. 











R High Test Grommet V-belt drives heavier loads 
higher safety factor because it’s stronger; transmits 
power for electricity consumed because it’s more 
: lasts longer because it’s more durable, size for 
han any other V-belt. 
Metise’ your drives with BTR High Test Grommet 
especially where conditions are punishing—the 
lifficult the drive the more outstanding you'll find 
ith Test Grommet V-belt performance. 





BTR BTR HIGH TEST 


a GROMMET V-BELTS 


ENGINEERS 


INRUBBER BTR Industries Ltd 


eanirisn THER MOPLASTICS s avesenr 


HERGA HOUSE, VINCENT SQUARE, LONDON 5.W.! 








REL LT {NS cA 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12” DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 


CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 


nati 


— 


On Admiralty 
Ministry of Supply 
Rly. Executive, A.I.D, Etc. Lists 


GOVAN SHAFTING 


& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Stee! Company of Scotland) 








@ A grommet (a cord loop built by winding high-tensile 
rayon cord upon itself in an endless spiral) case! 
is essentially strong and flexible. 

Grommet spiral construction ensures that all the 
windings share the load and stresses equally. 
Two identical matched grommets symmetrically 
positioned in the belt share the load equally. 
The grommets are on the neutral axis of the 
belt and largely unaffected by flexing stresses as 
the belt travels round the pulleys. 

Grommet construction makes room for 

extra rubber to absorb shock loads and protect 


the grommets from unfavourable conditions. | 
grommets from unfavoura S FURNACES 





' 


Patented in Britain by BTR Patent No. 567406 


ManmuracTuReRs 
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Series “SC” STANDARD 


MEN Steam Generator 





who work at | _ \ 
Pa gee 


PRESSURE ——- ‘gyi * 


a af. 4 
£- py: Lf i 


FUELS : Oil or Gas 
CAPACITIES : 50,000 
to 1§0,000 Ib/hi 
STEAM PRESSURES: w 
1g00psi 
STEAM TEMPERATURES : Superheat temperatures to 950°F. 


PRE-ENGINEERED 
FOR SAVI 


in first cost, installation, operation, mainte 


Series “SC” Steam Generator is pre-engineered, standaniind 
design, with all exterior and structural details fixed. Avuilableit 
nine sizes, with capacities of 50,000 to 150,000 Ib. steam pet 
it incorporates advanced design features that make possible apa 
tant savings in industrial steam costs. 





. » « know the value of 
Burners, controls, upper drum mountings and other equi 


reliable and accurate - requiring attention are located at the front of the unit 
f recovery equipment and fans can be placed near the opersiiig 


+ Ee for either single or multi-unit installations, providing 
; accessibility and ease of operation. 


Write today for further information. We shall be glad 0 : 
how the Series “SC” Standard Steam Generator can mé 


Eanes giants aad ec individual plant needs for power or process work. 


valves are our particular 
concern. It’s astonishing im 
A... ee 
how many different ver- 2 
sions of these vital compon- - d. furnace 
ents we have produced in Completely water-coole _ 
* the last seventy years. Over 19-foot firing dep , 
Our experience is unique FEATURES Unrestricted circulation. 
-and is at your service. All-welded casing. 
Fully drainable superheater. 
Efficient convection surface. 
Bottom supported umt. 
Steam purifying system. 
Full insulation. 





ATA 
Your valve problems are our business scamen 





—— 








igal: 


LLFLELDNS MOT 
COMPANY LIMITED 


ee ME? PHONE: MunKENNEAD os FOSTER WHEELER LIMitl 
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P.F. Coal Pipes at Tilbury Power Station 
Photograph by courtesy of the C.E.A 


For loads up to 4 tons and 
pipe movements up to [8". 


High-pressure steam piping is subject to wide variations in temperature, 

which produce considerable expansion and contraction. Unless the pipe supports 
can absorb and compensate for this movement, severe stresses are set up which 
may result in fracture. The “*Con-Ten”’ Pipe Support is designed to cradle any 
type of piping with constant tension under all conditions, throughout the range of 
movement. ‘“‘Con-Ten”’ is installed, with eminently satisfactory results, in 


power stations, oil refineries, chemical and industrial plants throughout the world. 


GON-TEN 


CONSTANT TENSION PIPE SUPPORT 


British Patent No. 474008, U.S.A. Patent No. 2/29320 


BRITISH INDUSTRIAL ENGINEERING COMPANY (STAFFS) LIMITED 
CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. TEL: TWPTON 1222 
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O hoisting 
So qa hitch! 


If there is one factor more than another that would 
account for the ever-increasing demand for Morris electric 
hoist-blocks, it is the simplicity of their design and 
construction. As our sectional illustration shows, the 
motor, straightforward reduction gear, drum, powerful 
brake and robust contactor panel are supported by a 
welded steel frame. Thousands of users have already 
proved that this simple, practical arrangement results in 
dependable service even under adverse conditions—in 


fact, hoisting without a hitch. 


Sizes 4, 4, 1, 2, 3, 5, 74 and 10-tons. Types for fixed, 
suspension, push travel, geared travel or for electric travel. 


MORRIS 








ALL-BRITISH BALL-BEARING 
ELECTRIC HOIST-BLOCKS 





— . 
—a! 


— 2 asin a Se Resident ¢ 
| available fo 


iis es 9 














Glasgow," 


WHY TAKE A CHANCE ? 
INVEST IN A MORRIS AND BE SURE ! 


HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAN 
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HEAVY 
‘WELDINGS’ 


We undertake the fabrication of frames and casings 







for heavy machines, welded from platework and 







sections of our own manufacture. 


The illustration shows an open-gap press frame with 






three cylinders, for Henry Berry & Company Ltd., 







weighing |2; tons and subjected to a load of 520 tons. 





This frame is 8 ft. long by 8 ft. high by 5 ft. 6 in. deep. 


DORMAN LONG 


DORMAN LONG (Stee/) LTD., WELDING DEPARTMENT, REDCAR, YORKSHIRE 











PONT IEE x. 
clears the air 





Ez x 


9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON, W.1 


TELEPHONE: WELBECK 8201 (6 LINES) - 


The fully automatic Filter Plant, 
here shown in operation, was in- 
stalled by Pontifex for British Lead 
Mills Ltd., at Welwyn Garden City, 
to clean the gases from an oil-fired 
rotary furnace treating non-ferrous 
metals. It was completed, and work- 
ing, three weeks ahead of scheduled 
delivery date. The absence of 
visible discharge from the exhaust 
stack should be noted. 


Dust and Fume Recovery 


The Pontifex Service, using equip- 
ment which is wholly British in 
design and construction, can solve 
your Dust and Fume problem — 
quickly, economically and effec- 


H. PONTIFEX & SONS, LTD., 


WORKS: BIRMINGHAM, LEEDS, LONDON 


DUST AND FUME DIVISION, 


‘Unit Construction’ speeds 
up and simplifies installation: the 


tively. 


unique arrangement of valves and 
manifolds cuts down power con- 
sumption. You save both ways — 
in initial cost and in running ex- 
penses. 

A consultation will cost you 
nothing, will commit you to noth- 
ing. We will gladly design plant to 
meet your individual requirements 
or supply exhaust hoods, ducting, 
fans, cyclones or simple filters to 
order. Our advice will be, in every 
case, frank, helpful and impartial. 

Please ask for leaflet 

No. PDF.6 
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STHBE xey ro inpustrry 


We illustrate No. 3 in this series of hand-wrought steel keys, made during 
the reign of Charles 11. It does not leave much to the imaginatiom looking at 
this key to conjure up some great events of the time such as the Reformation, 
The Plague, The Fire, * Nell of Old Drury’ and the diarist Samuel Pepys 
and of course the greatest architect of his day, Sir Christopher Wren, 
designer of St. Paul's and many other famous churches. The care taken in 
the design and execution is typical of this period—one of the great turning 
points in British history. 





Se te 


The development of steel made possible the 

growth of civilisation itself. For steel is the key to the good things in life ‘<a 
as well as to the necessities; as essential to the maker of the precision 
watch as to the bridge-builder. Hallamshire high-grade alloy and carbon 


steels serve a multitude of industries in many wavs. 


Can you distinguish the difference between the Key shown in No. 25 and the 


one herewith illustrated? These two keys were very likely made by the same craftsman. 


Manufacturers of: 


ALLOY & SPECIAL CARBON STEELS - BARS - SHEETS - PLATES - WIRE RODS Telenhone: Sea 
THE HALLAMSHIRE STEEL & FILE COMPANY LIMITED * SHEFFIED 3 ‘ ENGLAND Tolegront: aa 




















>. }ODDIE FASTENE 
‘H y Si j N VALVES PAT. NO. 507249 
iF ‘BOILER MOUNTINGS | vin SS 


Simple — Positive—Self Lot 
j Made in a variety of types m 


Special Fasteners to suit cust? 
requirements. 

Used on aircraft, automobiles, ¢ 
caravans, rail coaches, electrical, ' 
radar units, refrigerators, mam 
display equipment, etc. 

For quickly detachable doors, coves, 
access covers, etc. 


For full details and literature 4 


ODDIE BRADBURY & CULL LTD PORTSWOOD RD. = 


TEL: 55883 CABLES : FASTENERS, 


to the = . ad F =. : T 
requirements i % a Pp L A Ss i C 
1IRALTY 4 j 
r Ff t ¥ 











Over a Century of Experience 


SMITH BROS. & CO. (Hyson) LTD. 


NOTTINGHAM, ENGLAND 
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in the OIL INDUSTRY 


ve are six 150 tons per hour automatically controlled Constant Pressure Control system. 

mps supplying the tank car loading gantries at the Plenty Pumps are in use at the principal oil installations 
bulk Terminal of the Mobil Oil Company. throughout the world. Variable delivery and reversible 
ips handle all grades of oil from Diesel to heavy pumps are supplied with constant pressure control, constant 
land start up and shut down in sequence according horse power control, remote control by electrical or 
mand. They also automatically maintain a pre-set hydraulic means, and for accurate metering and blending. 
essure at the loading points. They are made in sizes from 60 g.p.h. to 750 tons per hour 
ful and unique installation has already been dupli- and catalogues are available covering all their various uses 
these pumps are fitted with the Plenty Patent in Industry. 


NEWBURY L = By T Berks, England 


& SON Ltd. 


Plenty designs are registered and protected by world-wide patents 
MARINE STEAM ENGINES, STERN GEAR, PROPELLERS, 
MIXING MACHINES, FILTERS 
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We make engineering 
forgings for all purposes. 
We forge in tool steels and 
alloy steels, in stainless and 
heat-resisting steels and in 
Nimonic and titanium. 
Where required, forgings 
are normalised, annealed or 
heat treated to specification. 
In a word—if you use 


forgings use Doncasters. 








= 
DONCASTERS © 
eS 1778 re 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS + DROP FORGINGS +: TOOL STEELS - HARDENED STEEL ROLLS 
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Comprehesi ive stocks 
held ready for 
immediate delivery 


f 


eb 
CKO GRIDANN KES 


LIMITED 










CONTACT 














BIRMINGHAM MANCHESTER SHEFFIELD LONDON 


Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield 6 London N.W.10 


Tel: Broadwell 1611 Tel: Pendleton 2481 Tel: Sheffield 44291 Tel: Elgar 5811 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 


A METAL INDUSTRIES ‘] GROUP COMPAWNY 


STl 











WHEN ONLY THE BEST IS GOOD ENOUGH — 
‘PALNUT? sarety LOCK WASHERS 


(Regd. Trade Mark 
BY COURTESY OF MESSRS. laiseidamon: VICKERS 
ELECTRICAL CO. LTD., WE SHOW BELOW ‘PALNUTS’ 
FITTED TO THE CORE AND WINDINGS OF A 750 KVA 
6,600 V M-V TRANSFORMER WITH OFF CIRCUIT TAPPING 
SWITCH. THE *PALNUTS* ARE RINGED. 












By test — the best ! 


Ease of application cuts maintenance costs 
to a minimum. 





Functions on short bolt lengths and dispenses 
with split pins. 

‘*Palnuts’’ are available in all sizes of 
Whitworth, BSF, BA, as well as SAE and 
UNF threads. 


Available in Plain Steel, Cadmium, or Hot 
Dip Galvanised finishes. 





May we quote to your 
ure and any Other ; uedene wee specification . . 


PALNUT COMPANY LTD. (EST. 1919) Telephone: BRIGHTON 23816 


NUT WORKS, 28 ELDER ROW, BRIGHTON J, SUSSEX Telegrams: PALNUT, BRIGHTON 
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For 
Preventing 
External 
Wasting of 
Economiser 






THE NATIONAL BOILER & 
GENERAL INSURANCE 
co. LTD. 

Sales Dept. : 


WELDED STEEL PLATEWORK 
PRESSURE VESSELS 





St. Mary's Parsonage, Manchester, 2 




















HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R?° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 


















P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE , 
SLIPWAYS, LOCK GATES, K 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 


Chief Offices: 
129, Trongate, Glasgow 
Regd. Offices: Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W. 
























RANSOMES SIMS & JEFFERIES LTD 
IPSWICH, ENGLAND 
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WITH DE -GREASANT 


Non Acid.Non Corrosive. 

Jizer applied by brush or spray 
removes Grease, Grime and Oily 
deposits from floors, walls 

and windows easily and is ideal 

for the removal of cutting oils, or oil 
smears from all metals prior 


sO LUBLE to processing. Last but by no means 
least use JIZER for machinery cleaning. 

SOLVENT A clean machine leads to increased 
efficiency and pride in the job. 


Swarfega Antiseptic Handcleanser Australia a ‘che Ainerics 


removes all industrial soiling from the 


hands be it oil, paint, tar, rubber you will find examples of 


compounds or just ingrained grime. 
Leaves hands in a clean healthy . . ’ 
condition. Work people think it ideal. HAND Cleveland engineering sil 
Moreover it can be dispensed from 


completely wasteproof containers which Ghd, AY 4,4 AN INVITATION Our services are always available in desig 
offer Management economy, convenience 
and make for ease of distribution. 
Swarfega therefore. is the answer for 


both interested parties. @ : EV ‘a L AND 
= Ss 2 = 


in ga me details and samples of Jizer / Swarfega CONTRACTORS, BUILDERS OF BRIDGES 
AND CIVIL ENGINEERS 


ADDRESS a 
“EF 
a THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARL 
= wa = = rr] . ry = = 


DEB CHEMICAL eneeaiebabtas LTD.. BELPER DERBYSHIRE 





in detailing, and in the costing and construction of all types of stracurs 


HI) 

















PATENT CUTTER HOPPER DREDGERS, PATENT Oe 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, Fl 


Hopper Barges, 

Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 


New Buckets, 
Links, Pins, 
Gearing ete., 
supplied for 


é-yard oll-fired Steam Dipper Dredger, built for the Greek Government. Output 255 —_ yards of existing 
cobbles and bewilders per hour dumped to « radius of 90 feet and a clear height of 30 feer Dredgers. 


FLEMING & FERGUSON L™ 


Phone: Paisley 6121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. — Ti. 444. “Pharniz. Paisiey.” 
Lendes Agents: Messrs Nye & Menzies, Ltd., Cape! House, 62, New Broad Street, E.C.2. Phone: London Wall 4846 
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The Richardsons Westgarth Group 


Constructors of some of the most efficient generating plant operating in the 

Cnited Kingdom — for both public electricity supply and industry. 

Manufacturers of boilers, steam and gas turbines and alternators ; condensing and 
feed heating plant, axial and centrifugal blowers and gas exhausters ; cooling 


water strainers and sea-water evaporating plant. 


-ordinating the activities of :— 


1 


& NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD THE HUMBER GRAVING DOCK & ENGINEERING CO, LTD. 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD, 


ASSOCIATED COMPANY : ATOMIC POWER CONSTRUCTIONS LTD. 


'CHARDSONS, WESTGARTH & GO. LTD., WALLSEND, NORTHUMBERLAND 
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~ SHARP’S 


STO? ton 
SAFETY SWITCH 





MOBILE GANTRY 


1-2-3 tons capacity .otoyeu 


a at 


‘Just the job’ Gantry 

with either an Electric 

or Chain Block. Loads 

weighing up to 3 tons 

handled safely, easily 

and quickly. 

Heights up to 18° a 

maximum. r Illustration showa 
Highly suitable for , sy 
EXPORT. 4 ment. a 


Please send for ’ i ELEN 


noe nee 


mn 














































































































fully descriptiv> 





literature to Dept. E. PENCER 
Phone: 5971/4 WP tieh 
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~ 


PROTECTION TO 
PERSONNEL DURING ms 
REPAIRS OR 

EMERGENCIES 


GIVES COMPLETE ELECTRO-MAGNETIC CLUT 


Sn 


perecarere 
wetetetocece 


ACCIDENTAL RE-START IMPOSSIBLE 


THERE IS NO POSSIBILITY 
OF ERROR WITH THIS NEW 
SWITCH. Stopped in an instant 
at any one of several points. 
IMMOVABLE UNTIL UN 
LOCKED BY MASTER KEY. 
In with o y plant, 
or can be fitted to almost any 
type of machine. 


—- oe 
~ 


~ 


- 


wy 





INCORPORATING 
THE SHARP “SNAP 
ACTION” CONTAC- 
TOR WITH THE 6 TO 


PATENT APPLIED FOR WIENS ‘COREE. 


SHARP CONTROL ata IMSES | 
GEAR LIMITED ) AND PREVEATS WELDING Designed to suit your requirem 





LOUNT WORKS, ASHBY de la ZOUCH, LEICESTERSHIRE For applications requiring continuous, accurate, reliable, smooth drives aw’ 
. speed, the Burnand Electro-Magnetic Clutch is unequalled, {1 can be ope 


remote control, and its simple construction makes it cheap to rua and es will ? 
Magnetic Clutch is fitted by leading machine tool manufacturers and is anil 

machine drives where a reversing clutch is required ; it is also ideal for couverties 
give faster operation. 


TELEPHONE: ASHby 422. 
Pe «6TELEGRAMS: “MAKITSHARP", ASHBY. 
| | OF THE MANCHESTER OFFICE : 
EXPERT 20 PRINCESS STREET, MANCHESTER |. ils. 
‘ ~ lease write for further detal 
[4 00 ou» TELEPHONE: CENtral 7423. “ fof 


CHEF 





W. E. BURNAND & SON, LTD., 66-106, SHOREHAM 5! 
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Jesigning a Drive? 


V-BELT DRIVES 


V-BELTS 


TAPER-LOCK 
PULLEYS 


TAPER-LOCK 
CHAIN DRIVES 


TORQUE ARM 
SPEED REDUCERS 


VARIABLE 
SPEED DRIVES 


COUPLINGS 
CLUTCHES 


ANTI-VIBRATION 
MOUNTINGS 


FLAT BELTINGS 


PACKINGS 
AND SEALS 


Britain’s first pocket size drive handbook, with Set in this modern 

copious information, convenient to handle and Rockwell typeface 

easy to read. Sales ‘patter’ has been rigorously and printed by 
excluded—this is a working tool for designers | the lithographic 
and draughtsmen who have already decided process, this 

_ to buy Fenner products. It contains just the catalogue is a 

information the user requires as determined in model of clarity 


25 years experience by the engineering staff of even in its 7}" x 54" 
size. 


EST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Pow 


of the 


To nuclear power generation Simon-Carves bring immense 
experience of major plant construction and civil engineering 


for the fuel, electricity and heavy chemical industries, 


including the building of orthodox steam power stations 
A t Od for more than thirty years. 
In the building of nuclear power stations 


Simon-Carves assume responsibility for all civil engineering 





and reinforced concrete design and construction, including nuclear reactor structures 
and biological shielding, and for complete heat-exchange 
steam-generating plant and water treatment systems. 
Simon-Carves are conducting continuous research, both in their own laboratories at Cheadle Heath 
and jointly with The General Electric Company at Erith, 
on the improvement of steam conditions resulting from improved reactor outputs, 
on the use of pre-stressed concrete in reactor structures and elsewhere, 
and on the safe disposal of radio-active waste. 
This work is playing an important part in the development 


of future advanced designs and in the reduction of cost per kilowatt. 


imon-Carves Lid g 


NUCLEAR POWER DIVISION | Cheadle Heath, St tpart 


wii 
; move 
IN ASSOCIATION WITH THE GENERAL ELECTRIC CO LTD + THE MOTHERWELL BRIDGE & ENGINEERING CO LTD JOHN 
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‘sine ! For the 


fabrication 


of wire products 


Weldmesh 


in rolls or sheets 
is an ideal 


material 


Cut it to the shape you want — it holds together 
because it’s welded together. In the Weldmesh list of 
standard sizes you will find a mesh size and wire gauge 
to suit every purpose. 


A technical service is available to handle any problems. 


eagace®’ 


§ ¢ ; ‘ ; 
, 7 Fegiste trade name and is supplied direct to users by the sole manufacturers: 


TI = B.R.C. ENGINEERING CO. LTD., STAFFORD 


Birminghc Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, Bulawayo, 
Johannest —, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.1 





Mewoee 
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FIRST IN THE FIELD—AND STIL 


—s 


“Py 


BUILT WITH 
THE POWER UNIT 
OF TODAY 


LincoLn ELECTRIC COMPANY LIMITED, the largest manufacturers of D.C. Welding Equipment in the United Kingdom, 
proudly announce that they have been privileged to supply a large number of their SAE 300 amp and SAE 600 amp 
Motor Generators (to provide current for Class | pressure vessel welding) to Messrs. John Thompson (Wolverhampton) 
Limited, who are constructing the pressure vessels at the 275 MW Nuclear Power Station being built by the A.E.I- 
John Thompson Nuclear Energy Co. Ltd. for the Central Electricity Authority at Berkeley, Gloucestershire. 

The Lincoln SAE 300 and SAE 600 Motor Generators are motor-driven welders with self-indicating dual continuous 
control and a selection of any type and size of arc for every job. The self protected motor permits sustained operation 
at a high current. 

Ultimately 80 of these famous Lincoln Electric Company Limited’s power units will be providing current for high c's 
welding on the Berkeley Nuclear Power Station project. 

For full details of the Lincoln Electric range of D.C. Generator units—from the S.A. 150 amp workshop ‘Junior’ to °¢ 


SAE 900 amp for large Lincolnweld installations please write to: 


March rN 


IN THE 
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L 
‘SILENTBLOC’ rubber-metal mountings are the accepted 
means of insulating almost anything from vibration—from 
small and delicate instruments to multi-ton drop-hammers. 
If you have a vibration problem, bring it to us as pioneers 
and far and away the leaders in the use of rubber in 
engineering. Technical information always available from 
Silentbloc Limited, Manor Royal, Crawley, Sussex. Telephone: 


Crawley 2100. 


GS by Ba Ua 7b 7 oer 


ANDRE RUBBER CO. LTD. —— A SILENTBLOC COMPANY 


Pioneers of Rubber in Engineering 


TAS S818 
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a [ automatic couple 


@ sIMPLE IN OPERATION 
@ LOW MAINTENANCE COSTS 


@ SAFER and SPEEDIER COUPLING 


Photograph of Rhodesia Railways 20th class Beyer-Garratt 
Locomotive—By courtesy of Beyer Peacock & Co., Lid. 


Outstanding in design, the E S C “ Alliance ” coupler meets all the requirements of up-to-dale 


automatic coupler is standard equipment transportation systems which call for increased 

on many railways throughout the World. 
Made of a few parts of simple rugged design 

and embodying the latest improvements, this of operation. 


speeds, reduced maintenance costs and simplicil 


ENGLISH STEEL CASTINGS CORPORATION ! 


River Don Works, Sheffield. 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 
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PERIENCE 
COUNTS,’ 
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A 
J. cul J ud Electrified Services of the SOUTH 
] AFRICAN RAILWAYS. 

muse 


comer still 


otor Coach for the Reef 
Services of the SOUTH 
RAILWAYS. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD 
HEAD OFFICE: SALTLEY - BIRMINGHAM, 8 
LONDON OFFICE: VICKERS HOUSE - BROADWAY - WESTMINSTER, S.W.1 








KESTNER-FAKLER 


ACID RECOVERY PLANT 


for your pickling plant 
The advantages of Kestner-Fakler acid recovery plant are: 


1. The Kestner-Fakler acid recovery plant can be operated by 
unskilled labour and requires no special attention. 

- It requires little maintenance as the number of parts are limited. 

. It is manufactured in the well-known Kestner plastic constructional 
material Keebush, completely inert to the action of sulphuric acid 
pickling liquor. 

. Pays for itself within a few years and the initial installation is low 
in first cost. 

. Gives very uniform working and avoids over or under pickling. 

6. Enables all acid normally thrown to drain to be recovered. 

. Overcomes effluent disposal problems and, as such, is favoured by 
Local Authorities. 


2 The Kestner-Fakler acid recovery plant can be fitted to all types of 
— pickling plant. Send for full details to: 


‘iner-Fakler 4cid Recovery Plant used for recovering waste pickle 
Iron and S1 Industry. 


estner Evaporator & Engineering Co. Ltd. hess Ld a 


5 GROSVENOR GARDENS, LONDON, S.W.! luc tute 
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CENTRAL ELECTRICITY GENERATING Bo 


TARIFF FOR BULK SUPPLIES TO AREA BOARDS 





fixed by the Central Electricity Generating Board (the Generating Board) pursuant to section 37 (1) of the Elecricy 
for the year ending 31st March, 1959. 


KILOWATT CHARGE (v) “ The cost of fuel consumed ”’ shaj Mean the sung 
£6 (six pounds) for each kilowatt of simultaneous maximum demand for fuel consumed plus the Cost of any tranpon | 
where ‘‘ simultaneous maximum demand "’ means either preperation of treatment incurred quam 
delivery of the fuel to boiler hoppers of furnaces 

(a) twice the largest number of kilowatt-hours supplied by the engi se - . products OF residues gi 
Generating Board to the Area Board during any half-hour between peer sary suiilinaindidin “a costes EEE Of salary 

7 a.m. and 7 p.m. on any Monday, Tuesday, Wednesday, Thursday of eleies 0h tana sctrthueable STE 

or Friday or between 7 a.m. and 12 noon on any Saturday in the any rebate allowed by the supphen:Aile ne 
year. oil delivered at the Generating Board’s Stations, sug 
being attributable only to a specific quantity of beard 


or, if the sum of the simultaneous maximum demands (ascertained delivered, less any sums received from the sale of an 
’ 


according to paragraph (a) above) of each Area Board and the chargeable or residues of combustion. 
maximum demands in the year of the other direct consumers of the 


Generating Board differs from 20,840,000 kilowatts by more than one 
“ The number of kilowatt-hours supplied from gy 


per cent. 

in the Area” in any period means the number ¢ 
hours (being kilowatt-hours generated by the con 
fuel) sent out from all the stations of the Generaciy 
the Area in the period or the number of kilp 
supplied in the Area in the period whichever ise’ 





(b) the simultaneous maximum demand ascertained according to 
paragraph (a) above multiplied by 20,840,000 and divided by the 
number of kilowatts in the said sum mentioned above. 


RUNNING CHARGE “The number of kilowatt-hours supplied in th 
any period shall mean the number of kilowatt-tou 
in the period by the Generating Board to the x 
Board and to other consumers in the Area. 


0-47d. (decimal four seven of a penny) for each kilowatt-hour supplied 
during the year, this charge to be increased or reduced by 0-0006d. 
(decimal nought nought nought six of a penny) for each penny (a halfpenny 
or any greater part of a penny being treated as a penny) by which the 
fuel cost per ton in the year shall be above or below 60s. (sixty shillings). Ps : 2 
For this purpose : The number of kilowatt-hours imported into! 
means the amount if any by which the numberd 

hours supplied in the Area exceeds the numberdi 


(i) “ Fuel cost per ton ”’ in any period shall be either 
hours supplied from generation in the Area 


(a) the quotient produced by dividing the aggregate of the 
product of the Area fuel cost per ton in the period and ix) ‘‘The residual cost per ton” in any period st 
the number of kilowatt-hours supplied from generation aggregate of— 
in the Area in the period and the product of the residual 
cost per ton in the period and the number of kilowatt- 
hours imported into the Area if any in the period by 
the number of kilowatt-hours supplied in the Area 
in the period ; or 





(A) The quotient produced by dividing the aout 
the national fuel cost per ton in the pers! 
by the aggregate of the number of kilowatt 
in the Area of each Area Board in the pert 
aggregate of the respective products in th 
Area Board of (a) the Area fuel cost per tot" 
and (b) the number of a 

“ ” generation in the Area in the period, }' 

“iggy means the Area of the Area Board taking the of the tae at kilowatt-hours i 

i Area of each Area Board in the period ; 


(b) the Area fuel cost per ton ; 
whichever is the less. 


’ 


“The Area fuel cost per ton” in any period shall be deter- 
mined as follows : the total cost of fuel consumed in the period 
at all Generating Board's stations in the Area shall be divided 
by the total number of tons of fuel so consumed and the cost 
per ton so obtained shall be multiplied by 11,000 and divided 
by the average gross thermal value of fuel so consumed expressed 
in British thermal units per pound. 


(B) the sum of 6s. (six shillings). 


(x) “The National fuel cost per ton” in 2")! 
determined as follows: the total cost of 
in the period at all the Generating Boards ™ 
divided by the total number of tons of fuel # : 

the cost per ton so obtained shall be mukipli 

“ Fuel ” shall mean coal, coke and oil fuel but shall not include divided by the average gross thermal value 

atomic fuels. sumed expressed in British the: mal units per 
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ENGINEER 


the devices men have 


used to harness air, 


none is So effective as 
A-T-D EQUIPMENT 


AID spray equipment will apply 
your finishes or coatings faster, 
easier and better. Now that’s quite 
a bold claim to make, but having 
wrestled with the problem of apply- 
ing practically every imaginable 
type of fluid to so many surfaces 
for so many years, we know that 
our practical experience will give 
you better finishes in shorter time 
with resultant economy. 


AID equipment, from guns, through 
compressors and to complete 
installations, is the result of shirt- 


Model 10/14B. Single stage semi-automatic 
Stationary compressot — supplied complete 
with air receiver 





Al 


Aidspray Works - 
Grams: Aidspray, Shenstone 


sleeve knowledge acquired where it 
matters most — in the workshop. 


The guns — and the range covers 
every field — are designed round 
the operator. They handle easier, 
clean easier, give 100% atomisation 
and speed up production. The 
compressors too, precision jobs 
specially rated for the job required, 
are built for longer life and un- 
varying delivery. Spray booths and 
complete installations? Well, why 
not have a chat with our technicians 
— no obligation will be incurred 
of course. 


Model 2. The famous spray gun that 
excels in every significant detail 


SELLING STARTS AT THE FINISH 


Shenstone - Nr. Lichfield - 


INDUSTRIAL DEVELOPMENTS LTD 


Staffs - 
Canadian Office: 4 Lailey Crescent, Willowdale, Ontario. BA 1.2677 


England Phone: Shenstone 341/* 


for 
Structural Joints 


=" 


Brochure on High Strength 
Bolting, available on request. 


Situ Wpoiovig & SON LTD 
ep 


London Rep: VW. Kelway Bamber & Co. Limited, 
9 Victoria Street, $.W.!. Telephone : Abbey 6860 
N. E, Coast: Fasteners Ltd. 2 Hall St. Barnard Castle, 
County Durham. Telephone: Barnard Castle 3172 
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SHEET METAL 
WORK 


SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity 
8 ft. x 4 in. 


SHEET METAL SHAPES LTD 
2 BELSHAM ST.,LONDON,E.9 


AM tH ae | 
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Trade Enquiries 


FENTER LTD, 


WORM 
BIVE 





to: 
184 ASTON ROAD. BIRMINGHAM 6. 
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MERCURY IN STEEL 
THERMOMETERS & RECORDERS 


BUCHANAN BROS, LTD, 


80 COMMERCE STREET, 
GLASGOW, C5. 


* Phone — 
sou 0858 


Rigid Stem 


Transmitting 
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A 3680 Ballon Miig ‘ed 
ling unit (unpainteg 


A, i 
ee 


Building Road Tanks isn’t everyone’s job and the bargain basement is no 
place to look for them. Operators find that to be wrong on this is to leave 
them holding a big ‘ bulk ’ baby. 


Butterfields have been building be cheap but have often proved, 
Road Tanks as long as anyone through years of service, to be 
and much longer than most genuine bargains, on_ the 
people . . . Butterfield Road principle that what really pays is 
Tanks have never pretended to not promise but performance. 








STAINLESS STEEL + MILD STEEL «- ALUMINIUM - NICKEL * MONEL 
For ease of reference please mark all enquiries as follows: E/14/3 


W. P. Butterfield Ltd. P.O. Box 38, Shipley, Yorkshire Telephone : 52244 (8 lines) 

Branches LONDON Telephone HOLborn 2455 (4 lines) BIRMINGHAM Telephone EAS 0871 & EAS 2241 

BRISTOL Telephone 27905 LIVERPOOL Telephone Central 0829 MANCHESTER Telephone Blackfriars 9417 NEWCASTLE-ON-TYNE Telephone 23823 
GLASGOW Telephone Central 7696 BELFAST Telephone 57343 DUBLIN Telephone 73475 & 79745 
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now operating at over 900 psi 
more than one hundred whip ot ries aly 
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CLASSIFIED ADVERTISEMENTS 


ORS « ERSHIPS + SITUATIONS VACANT - EDUCATIONAL AUCTION SA ° . 
nes» DIRE. TORS PARTN LES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
wc « BUSINCSS OPPORTUNITIES » MISCELLANEOUS - PUBLIC APPOINTMENTS DRAWING AND DESIGN SERVICES - FOR SALE -” SUB-CONTRACTING 
DR + TENDERS 

ces and PREMISES Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 

ne of approximately 6 words. iat j : 

single column inch and pro rata. nch Rate. 42/- per single column inch and pro rata. 12 lines to 1 inch. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
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Minimum 16/-. 


te. 4/-f 
oa 12 lines to 1 inch. 


48/- 


fare reduced rates (i. 


Minimum age 25 years. 


mn inches) and upwards, 


e., not on a pro rata basis) for advertisements of 4-page 
e.g., ¢-page £25 10s. 4-page £48. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15% 


Full page £90. 


(12 column inches) and upwards, e.g., $-page £22. 4-page £41 10s. Full page £78. 


/o 


i $emi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. * 
gle column, for an illustrated advertisement it is a }-page (12 column inches). 


and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches sin 


er the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Number. 


2/-, which includes forwarding of replies. 


“Run-on"’ and ‘* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 
pr publication on following Friday. All advertisements three days earlier if proofs are required. 


“Displayed "’ and ‘' Illustrated "’ advertisements by noon 


w for publication should be addressed to: Classified Advertisement Dept., “The Engineer”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





APPOINTMENTS 


BLIC OF THE SUDAN 


iM TECHNICAL INSTITUTE 


LECTURERS 


of Education invites applications 
qwalified candidates for the post o 
in the following Departments in the 
wsical Institute: (a) Civil Engineer- 
sanical and Electrical Engineering ; 
Qualification for (a) and (b) is a 
Mechanical or Electrical Engineer- 
ml equivalent, e.g. A.M.1.Mech.E., 
ILCE., A.R.LB.A., &c. Teaching 
similar appointment would be an 
yr (c) a Degree in Economics or 
wivalent qualification in Accountancy 
Successful 
44) and (b) will be required to teach 
» to Higher National Certificate and 
mired to supervise certain Workshop 
activities. Candidates for (c) will 
wach their subjects. Accountancy or 
» professional standards. 
will be on Short Term Contract, 
a period up to five years. Salary 
) £$1075 to £81675 per annum for 
81075 to £51975 for Senior Lecturers. 
nto the scale will be determined by 
s and experience. A cost-of-living 
» is reviewed every two months is 
utfit allowance of £550 is payable on 


preferably on a postcard, for applica- 
further information, to the Sudan 
nnel Section, Cleveland Row St. 
don, S.W.1, quoting “ Lecturers 
date, 3ist March, 1958. E6466 





MOUTH EDUCATION 
COMMITTEE 


DUTH MUNICIPAL COLLEGE 
OLOGY AND COMMERCE 


NICAL ENGINEERING 
DEPARTMENT 


LECTURER 


—_—_ 


required, as soon as possible, to 
Engineering Subjects to the standard 
and the Final C. and G. Course in 
ngineering, and to be responsible 
tion of the production engineering 
opment of the machine fitting and 
the Department. Applicants should 
Degree or equivalent qualification. 
ching experience essential. Salary 
m Technical Scale, 1956, viz. 
£1350 p.a. 
orms, returnable as soon as possible, 
Smedley, Chief Education Officer, 
nemouth. E6468 





RSITY OF LIVERPOOL 
OF CIVIL ENGINEERING 
LECTURER 


are invited for the post of LEC- 
Department of Civil Engineering, 
y within the range £900-£1250 per 
to qualifications and experience. 
Mating age, academic qualifications 
together with the names of three 
be received not later than 29th 
the Registrar, from whom further 
conditions of appointment may be 
E6377 


H POLYTECHNIC 
ONDON, S.£.128 


_—_—, 


RADE BIN MECH 
ENGINEERING AINGAL 


for ASSISTANT GRADE B 
/ BINEERING ; should have 
ificate or sj r qualification. 
£650-£1200, encing salary 
Uicatio and ex 
of B36 to p.. perience, plus 
tion { from Clerk to 
by 28th March, 1958, 
E6471 


PUBLIC APPOINTMENTS 


UNIVERSITY OF EDINBURGH 


DEPARTMENT OF ENGINEERING 


LECTURER 


Applications are invited for the post of LEC- 
TURER in the Department of Engineering. The 
salary scale is £900 £50 to £1100; Bar: £1150 
by £50 to £1350 by £75 to £1650 per annum, with 
placement according to qualifications and experience, 
and with superannuation benefit and family allowance 
where applicable. 

Candidates should possess an Honours Degree in 
Engineering, together with industrial, teaching or 
research experi . The duties of the appointment 
will be confined to the Civil-Mechanical teaching of 
the Department. 

The successful candidate will be expected to take 
up duty as soon as convenient. 

Further particulars may be obtained from the 
undersigned, with whom applications, giving the 
names of two referees, should be lodged not later 
than 9th April, 1958. 

CHARLES H. STEWART, 

E6500 Secretary to the University. 





HUDDERSFIELD COLLEGE OF 
TECHNOLOGY 


W. E. SCOTT, M.B.E. 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 


Principal: Dr 


GRADE “B” ASSISTANT 


Required as soon as possible, Grade “ B ” ASSIST- 
ANT, to Teach Machine Design and Mechanics of 
Machines. Good industrial, and preferably some 
teaching, experience desirable. 

The salary (Burnham Scale) rises to a maximum of 
£1025, plus allowances for Graduate status (£75 or 
£125) and training (£25 to £75). The commencing 
salary will depend upon qualifications and experience 
and may include up to 12 increments in respect of 
approved service in industry. . 

Further particulars and forms of application, which 
must be returned as soon as possible, obtainable 
from the Principal, College of Technology, Queen 
Street South, Huddersfield. 

H. GRAY, 


Chief Education Officer. 


7th March, 1958. E6504 





WELSH COLLEGE OF 
ADVANCED TECHNOLOGY 


CATHAYS PARK, CARDIFF 
APPOINTMENT 


Applications are invited for the post of HEAD 
OF THE DEPARTMENT OF ENGINEERING. 
Applicants should be mechanical engineers and must 
have teaching, industrial and/or research 


experience, . 

The salary will be in accordance with Grade V of 
the Burnham Report, i.e. £1900 by £50 to £2050. 
The post will be vacant from ist September, con- 
sequent upon the appointment of the present holder 
to a Principalship. : 

Forms of application, together with further par- 
ticulars, may be obtained from the Principal and 
should be returned to him as soon as possible. 

ROBERT E. PRESSWOOD, 
Clerk to the Governors. 

March, 1958. E6476 





UNIVERSITY COLLEGE OF 
SWANSEA 


LECTURESHIP IN CIVIL OR 
MECHANICAL ENGINEERING 


Applications are invited for a LECTURESHIP 
N CIVIL OR MECHANICAL ENGINEERING. 
Salary on the scale £900-£1650 per annum. Com- 
enenchag salary can be at any point on the scale, 


: we 


PUBLIC APPOINTMENTS 


HAMPSHIRE EDUCATION 
COMMITTEE 


FARNBOROUGH TECHNICAL COLLEGE 


Principal: Mr. R. D. PEGGS, O.B.E., M.A., 
M.I.Mech.E., F.R.Ae.S. 


LECTURERS 


Applications are invited for the following posts 
from September, 1958 :— 

ASSISTANT LECTURER (GRADE 8B) IN 
MECHANICAL ENGINEERING. 

ASSISTANT LECTURER (GRADE 8B) IN 
ELECTRICAL ENGINEERING. 

ASSISTANT LECTURER (GRADE 8B) IN 
APPLIED PHYSICS. 

Successful candidates will be required to assist in 
courses for O.N.C. in Mechanical Engineering, Elec- 
trical Engineering, and in Applied Physics, which 
will be developed to include H.N.C. courses. 

Industrial experience is desirable in each case. 

The salaries for all posts are in accordance with 
the Burnham Scale for Teachers in Technical 
Colleges : Assistants Grade B, £650 by £25 to £1025, 
and the usual allowances for training, qualifications 
and industrial experience, ¢.g. £125 for a good 
Honours Degree. 

Further particulars and application forms may be 
obtained from The Principal, Farnborough Technical 
College, Boundary Road, Farnborough, Hants, to 
whom they should be returned as soon as possible. 


County Education Officer. 
E6513 


The Castle, 
Winchester. 





SURREY EDUCATION COMMITTEE 


KINGSTON TECHNICAL COLLEGE, 
FASSETT ROAD, KINGSTON-UPON- 
THAMES 


APPOINTMENTS 


Required for Ist September, 1958, ENGINEER- 
{ING DEPARTMENT :— 

3 LECTURERS in MECHANICAL ENGINEER- 
ING (able to offer to a high level one or more of 
the following subjects : Aeronautics, Strength of 
Materials, Mechanics of Fluids, Theory of 
Machines, Theory of Structures). 

LECTURER in ELECTRICAL ENGINEERING. 

LECTURER IN MATHEMATICS. 

ASSISTANT Grade B, in MECHANICAL ENGI- 
NEERING. 

ASSISTANT, Grade B, in MATHEMATICS. 
Candidates for the Lecturer posts must be Gradu- 

ates, or hold equivalent professional qualifications. 

Appropriate experience in industry and in teaching 

required, and research experience will be a recom- 

mendation. 

Salary scales: Lecturer (Men), £1200 by £30 to 
£1350 per annum; _ Assistant. Grade B (Men), 
£650 by £25 to £1025, with appropriate allowances 
for Degree, training and experience. London 
Allowance payable. iit 

Further particulars and application form on 
receipt of stamped, addressed envelope, from 
Principal, to be returned by 11th April. 





WILTSHIRE EDUCATION 
COMMITTEE 


APPOINTMENTS 


SALISBURY AND SOUTH WILTS COLLEGE 
OF FURTHER EDUCATION | 

ASSISTANT GRADE “ B” to teach Engineering 
Drawing, &c., to O.N.C. level. Post vacant from 
14th April, 1958. 

ASSISTANT GRADE “A” to teach Motor 
Vehicle subjects and Machine Shop Engineering ; 
ist September, 1958. : ate 

Forms and further details from the Principal, 
Grosvenor House, Churchfields, Salisbury. 

TROWBRIDGE COLLEGE OF FURTHER 

EDUCATION 

HEAD OF ENGINEERING DEPARTMENT, 
GRADE I, required from September, 1958. Must 
be University Graduate or Mem of one of the 
Professional Institutions. Technical College experi- 





according to qualifications and experience. 
ship of ISS. U, and children’s allowance scheme. 
lurther particulars may be obtained from the 
Registrar, University College, Singleton Park, 
Swansea, to whom applications (six copies) must be 
sent by Thursday, April 10, 1958. E6395 


ence essential. Industrial experience an advantage. 

ASSISTANT: GRADE “A,” to teach Mathe- 
matics, Sciencé and Engineering Daswing, but ability 
to teach Radio Service Work very desirable. 


PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


WILLESDEN TECHNICAL COLLEGE 
DENZIL ROAD, WILLESDEN, N.W.10 


LECTURERS 


Required, for Ist September, 1958 : 
(a) LECTURER IN HEAVY ELECTRICAL’ 


ENGINEERING. 
IN LIGHT ELECTRICAL 


G. 
(c) LECTURER IN PRODUCTION ENGI- 
NEERING. 

(d) LECTURER IN MATHEMATICS. 

Applicants should possess a University Degree or 
its equivalent and applicants for posts (a), (b) and 
(c) must have had good industrial experience. 

Salary in accordance with the Burnham (Technical) 
Report, 1956, ie. £1200 by £30 to £1350, plus 
London allowance. 

Application forms (stamped, addressed, foolscap 
envelope) from the Clerk to the Governing Body, 
Education Office, 163, Willesden Lane, N.W.6, to 
whom completed forms should be returned within 14 
days of the appearance of this advertisement. 

>. BE. GURR, M.Sc., Ph.D 
Secretary to the 


E6508 Education Committee. 





UNIVERSITY OF ADELAIDE, 
AUSTRALIA 


LECTURER IN ELECTRICAL ENGINEERING 


Applications are invited for appointment 
LECTURER IN ELECTRICAL ENGINEERING. 
Preference will be given to a candidate strong in 
Mathematics and Physics, and with some experience 
in electronics design and laboratory work. 

Salary scale: £A1420 by £A90 to £A2050, with 
superannuation on the F.S.S.U. basis. 

Copies of the general conditions of appointment 
of Lecturers in the University may be had on applica- 
tion to the Secretary, Association of Universities of 
the British Commonwealth, 36, Gordon Square, 
London, W.C.1, or to the Registrar. Any further 
information desired will be supplied on request. 

Applications, in duplicate and giving the informa- 
tion listed in the general conditions of appointment, 
should reach the Registrar, The University of Ade- 
laide, Adelaide, South Australia, not later than pact 

b E650 





KENT EDUCATION COMMITTEE 


NORTH-WEST KENT COLLEGE OF 
TECHNOLOGY 


MECHANICAL ENGINEERING 
DEPARTMENT 


LECTURERS 


Two LECTURERS required. New well-equipped 
premises will be opened this September, and due to ° 
the transfer of all advanced work in the area to this 
College, Lecturers are required to specialise in 
Mechanical Engineering subject, according to t 

ualifications, to Higher National Certificate standard 
Salary in accordance with the Burnham Technical 
Scale (at present £1200 by £30 to £1350). 

Application forms may be obtained from the 
—— at the College, Miskin Road, Dart 

ent. 


UNIVERSITY OF KHARTOUM 





CHAIR OF CIVIL ENGINEERING 


Applications are invited for the CHAT 
CIVIL ENGINEERING. a 
Salary £S.2760 5 Cost-of-living 
approximately £S1 .4.; Outfit allowance £$50 : 
family allowances : wife, £560 p.a., first child £896 
p.a., second and third child £830 p.a. each. (£81= 
£1 Os. 6d, sterling.) Passages for appointee and 
family on appointment, termination and annual leave, 
Superannuation scheme. Initial appointmen 
— L —" (8 copies), naming 3 
pril, to Secretary, Inter-University 
il for Higher Education Overseas, 29, Woburn 


Square, London, W.C.!, fr hi te 
ticulars may be obtained. beet: forests 


Classified Advts. continued on page 134 
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PUBLIC APPOINTMENTS 


CAMBRIDGE UNIVERSITY 


ENGINEERING DEPARTMENT 
HIGHER TECHNICAL ASSISTANT 


HIGHER TECHNICAL ASSISTANT required 
in the drawing-office of the Cambridge University 
Engineering Department for drawing instruction 
with some administrative responsibility. Industrial 
experience essential. Some technial qualifications 
an advantage. Minimum age 28. Salary in the 
range £684 by £36 to £869, plus family allowances 
Five weeks’ holiday with pay ; 40-hour week. Con- 
tributory superannuation scheme.—Applications, 
giving full details of experience and qualifications, 
should be sent before April 14 to The Secretary, C. 
Engineering Laboratory, Cambridge E6510 





ADEN 


PUBLIC WORKS DEPARTMENT 


MECHANICAL AND ELECTRICAL 
ENGINEER 


To supervise the Department's workshops and 
garage dealing with operating, maintenance and 
overhaul of civil engineering mechanical plant and 

uipment, including refrigeration 
"Contract appointment for 18-24 months in the 
salary range £1032 to £1929 per annum, with a 

ratuity of from £25 to £37 10s. per quarter on satis- 
actory completion of contract Entry point accord- 
ing to experience. Furnished quarters with refrigera- 
tor at low rental. Free medical attention and free 
passages for the officer, his wife and up to four child- 
ren under 18. Allowance for education of children 
outside Aden ; 

Candidates should be A.M.I.Mech.E., and have 
had not less than seven years’ training and practical 
experience. An electrical engineering qualification 
and experience with refrigerating equipment will be 

advantage. 
we Write, Director of Recruitment, Colonial Office, 
S.W.1, stating age, qualifications and experience, 
Quote BCD 112/2/018 


NATIONAL COAL BOARD 


OPENCAST EXECUTIVE 





APPOINTMENTS 


National Coal Board, Opencast Executive, invites 
applications for the following posts : ie 
(1) REGIONAL RESTORATION OFFICER 
with headquarters in Newcastle. The selected 
candidate will be responsible for the restoration 
of land after opencast operations have ceased. 
Some civil engineering work is involved but the 
work is mainly concerned with matters con- 
nected with drainage and the regrading of land 
surfaces, fencing, &c. A qualification in Civil 
Engineering, Estate Management or R.LC.S. 


is desirable. 

SENIOR CIVIL ENGINEER, with head- 

quarters in Sheffield. Administrative ability 

coupled with sound, practical experience in the 

conduct of large civil engineering works in the 

field is essential. A recognised technical 
ualification in Civil Engineering is also 

irable. 

Both posts are superannuable and carry a salary 
range of £1250-£1850 per annum, the starting salary 
depending on qualifications, &c. 

Applications, giving full details of age, posts held, 

ualifications, &c., should be made in writing to the 
Staff Manager, N.C.B. Opencast Executive, 85/87, 
Jermyn Street, London, S.W.1, within 10 ~~. 





SOUTH WEST SUBURBAN 
WATER COMPANY 


ASSISTANT ENGINEER 


li tions are invited for the above vacancy in 
the Chief Engineer's Department. : 
Candidates should have either an Engineering 

ree or have passed Sections I and II of the Institu- 
tion of Civil Engineer's examination. They should 
preferably have spent about two years in the water or 
civil engineering industries ‘ 

Duties will be assist in the day-to-day running of 
the undertaking and with the design and construction 
of a 3 mg. reinforced concrete service reservoir. 
Other new works are contemplated. The company 
serves an area of approximately 100 square miles, 
with a population of 200,000. ) 

The salary offered is £800 p.a., or slightly above, 
according to age and experience. The appointment, 
which is subject to medica! examination, is permanent 
and pensionable. et 

Applications, stating age, qualifications and expe- 

q Id be sent to the Chief Engineer, South 
West Suburban Water Company, The Causeway, 
Staines, Middlesex, as soon as possible. 

J. R. BROCK GRIGGS, 
B.Sc., A.M.LC.E., M.LW.E., 


E6092 Chief Engineer. 


KING’S COLLEGE HOSPITAL, 
DENMARK HILL, LONDON, S.E.5 


ENGINEERING DRAUGHTSMAN 





Applications are invited for the post of ENGI- 
NEERING DRAUGHTSMAN in the Chief Engi- 
neer’s Department. The salary, dependent on age 
and qualifications, is in the “my £425 by £25 (6) 
by £30 (2) to £635, plus London Weighting. 
Applicants must have experience in drawing-office 

ure and practice. The Ordinary National 
Certificate in Mechanical Engineering or the equi- 
valent would be an advantage. : 

Applications, stating age, education and experience, 
together with the names of two referees, should be 
sent to the Chief Engineer not later than March 28th, 
1958. £6489 
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PUBLIC APPOINTMENTS 


GOVERNMENT OF QATAR 
(PERSIAN GULF) 


POWER HOUSE MAINTENANCE 
ENGINEER 


The Government of Qatar in the Persian Gulf 
has a vacancy for a POWER HOUSE MAIN- 
TENANCE ENGINEER in the State Electricity 
Department. : 

There are two Power Stations : (No. 1) comprising 
7 diesel-alternator sets of 200-S40kW. ; (No. 2) 
3 diesel-alternator sets of 2600kW, is scheduled for 
initial operation in May, 1958, and will have an 
ultimate capacity of 124 Megawatts. 

Applicants, between 40-45 years of age, must have 
served a Mechanical Engineering apprenticeship and 
have studied up to the Higher National Certificate 
and have had considerable experience of the erection, 
operation and maintenance of diesel engine alter- 
nator sets up to 4500 b.h.p., and all ancillary equip- 
ments with experience in a modern diesel Power 
Station and its associated problems. 

Appointee may be required to deputise for Power 
Station Superintendent during his absence on leave 
or illness. 

Salary starting at Rs.2000 per Arabic month 
(equivalent to approximately £1950 per year), with 
annual increments of Rs.100 per month up to a 
maximum salary of Rs.2300 per month. 

Contract offered is for five years, subject to six 
months’ probationary period. Gratuity payable on 
completion of contract. Leave: 6 days for each 
month on duty, taken annually. Free passages, 
furnished accommodation, fuel, light, water and 
medical treatment. No income tax. 

Applications, endorsed “‘Power House Maintenance 
Engineer, Qatar,”” accompanied by full personal 
particulars, including age, education, qualifications, 
experience, religion and past employment, should be 
made in writing within 14 days of the date of this 
advertisement, to : 

PREECE, CARDEW & RIDER, 
8-12, Queen Anne's Gate, 


E6486 Westminster, S.W.1. 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 


HARWELL 
REACTOR DESIGN 
DESIGN ENGINEERS 


Atomic Energy Research Establishment, Harwell 
has vacancies for experienced DESIGN ENGI- 
NEERS to work on experimental nuclear reactors. 

Apprenticeship or equivalent training and H.N.C 
essential ; experience of nuclear engineering desir- 
able. 

Salary : £880~-£1270. 

There is also a vacancy for a qualified 
DRAUGHTSMAN, with O.N.C. or equivalent. 

Salary : £555 (at 21)-£86S5. 

Send POST CARD to the Recruitment Officer 
(1078Y/25), A.E.R.E., DIDCOT, Berks, for applica- 
tion form and details. E6452 





BAHRAIN STATE ELECTRICITY 
DEPARTMENT 


SHIFT CHARGE ENGINEERS 


Five SHIFT CHARGE ENGINEERS required 
for a new power station comprising four 1000kW 
dual fuel engine-driven alternators and three 6100kW 
Brown Boveri gas turbo-alternators, the latter plant 
now in course of erection with the first unit to be 
ce ioned for S , 1958. 

Preference will be given to candidates between 
30/45 years of age, with qualifications equivalent to 
H.N.C., B.O.T. (Steam and Diesel) or C.E.R.A., 
who have had operating experience on similar 
generating plant for at least 5 years. 

Consolidated salary equivalent 
annum. There is also a pension fund. 

Free furnished bachelor quarters and medical 
attention provided. Married accommodation pro- 
vided after satisfactory completion of six months’ 
probationary period. Contract in the first place for a 
period of two years, subject to six months’ probation. 
Leave is granted at the rate of ten weeks per annum 
and free passages by air to and from London are 
provided for the successful candidate and his wife 
every two years. 

Applications in the first instance, giving full details 
of qualifications, training and experience, to 
addressed to the Personnel Officer, EWBANK AND 
PARTNERS LIMITED, 10/11, Grosvenor Place, 
London, S.W.1. E6435 





to £1550 per 





NATIONAL COAL BOARD 


DRAUGHTSMEN 


DRAUGHTSMEN required for 3 senior posts in 
the N.C.B.’s Production Department in London. 
Sound technical education and practical training are 
required, with experience in the layout of turbine, 
boiler and other plant associated with power stations, 
and ability to work on own initiative from engineer's 
instructions. Technical qualifications to H.N.C. 
standard are desirable. Occasional visits to sites in 
the coalfields and to manufacturers’ works will be 
necessary. Appointments (superannuable) according 
to qualifications and experience, within inclusive 
range £843-£1123. Excellent career prospects : 
5-day week, staff restaurant, &c.—Write, stating age, 
education, qualifications and experience, to National 
Coal Board, Staff Department (X1090), Hobart 
House, London, §.W.1, before 28th March, 1958. 

E6512 


PUBLIC APPOINTMENTS 


GOVERNMENT OF BAHRAIN 


BAHRAIN STATE ELECTRICITY 
DEPARTMENT 


GENERATION ENGINEER 


GENERATION ENGINEER required, to take 
charge of diesel engine, dual fuel engine and gas 
turbine generating plant with associated auxiliary 
equipment in two power stations. 

Station “ A” comprises an installed capacity of 
4500kW. diesel engine-driven alternators and 
Station “ B,”” 4000kW. dual fuel engine-driven alter- 
nators and three 6100kW. Brown Boveri gas turbo- 
alternators, the latter plant in course of erection, 
with the first unit to be co ioned for S . 
1958. 

Preference will be given to candidates between 
35/45 years of age, with qualifications equivalent to 
Associate Membership of the Institutions of Electrical 
or Mechanical Engineers and having had operating 
experience on similar generating plant for at least 5 
years. 

Consolidated commencing salary up to £2250 per 
annum, according to qualifications and experience. 
There is also a pension fund. 

Free furnished bachelor quarters and medical 
attention provided. Married accommodation pro- 
vided after satisfactory completion of six months’ 
probationary period. Contract in the first place for a 
period of two years, subject to six months’ probation. 
Leave is granted at the rate of ten weeks per annum 
and free passages by air to and from London are 
provided for the successful candidate and his wife 
every two years. 

Applications in the first instance, giving full 
details of qualifications, training and experience, to 
be addressed to the Personnel Officer, EWBANK 
AND PARTNERS LIMITED, 10/11, Grosvenor 
Place, London, S.W.1. E6436 








COMMONWEALTH RELATIONS 
OFFICE 


AUTOMOBILE ENGINEER 


Applications are wanted by the Commonwealth 
Relations Office for an appointment as AUTO- 
MOBILE ENGINEER in India, under the Technical 
Co-operation Scheme of the Colombo Plan. Will 
be required to examine the maintenance establish- 
ments of State Transport undertakings and advise on 
improving the methods of reclaiming worn-out parts 
of vehicles and the maintenance facilities in general. 
Must hold a University Degree in Engineering or 
A.M.I.Mech.E., and have full knowledge of the 
latest methods for the reclamation of worn-out 
motor vehicle parts. Duration one year in the first 
instance. Contract with the U.K. Government. 
Salary, £2000 per annum (subject to U.K. income 
tax), plus tax-free oversea allowance of £1190 per 
annum (married) or £640 per annum (single), plus 
other allowances and free furnished accommodation. 

For further information and application forms, 
write Ministry of Labour and National Service (E.9), 
26-28. King Street, S.W.1, quoting A.12/IND/179/ 

cs E6518 





ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


ALDERMASTON, BERKS 
APPRENTICE SCHOOL MANAGER 


APPRENTICE SCHOOL MANAGER required 
by the Atomic Weapons Research Establishment, 
Aldermaston, Berks, to control an apprentice train- 
ing school covering the practical training require- 
ments of approximately 200 apprentices in the 
Graduate, Student, Technician and Craft categories 
under training in mechanical, electrical and electronic 
skills. He will be responsible for :-— 

(a) Preparation of schedules of training appropriate 
to the varying capacities of apprentices to absorb 
knowledge. 

(b) Liaison with engineers in charge of site work- 
shops on all aspects of practical training provided, 
an 

(c) Liaison with appropriate training staff to ensure 
a proper balance between practical and theo- 
retical training. 

_A_ recognised engineering apprenticeship and 
Corporate Membership of the Institution of Mechani- 
cal or Electrical Engineers, or exempting qualifica- 
tions, essential. Experience in electronics and of 
apprentice training schemes is required. Ability and 
willingness to give guidance towards a broad educa- 
tion, to organise sport and recreational activities and 
to take personal interest in each apprentice, combined 
with a pleasantly firm personality are essential. 

Salary : £1300-£1740 per annum. 

Contributory superannuation scheme. A house or 
assistance towards legal expenses on house purchase 
will be available for married officers living beyond 
daily travelling distance. 

Postcards for application forms to the Senior 
Recruitment Officer at above address. Please quote 
Ref. 1735/25. E6279 





THE LONDON HOSPITAL, 
WHITECHAPEL, E.! 


ENGINEERING DRAUGHTSMAN 


ENGINEERING DRAUGHTSMAN, _experi- 
enced in all aspects of services layout. Work in 
connection with the modernisation and replacement 
of services equipment in a large hospital. Duties 
entail thorough knowledge of steam, hot water, air 
distribution and associated equipment. Salary will 
depend on the experience and qualifications of the 
applicant. 

Applications, giving details of training, experience 
and qualifications, should sent to the House 
Governor, The London Hospital Whitechapel, E.1. 

E6509 
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THE ENGINEER 


EDUCATIONAL 


ROYAL CORPS OF NAVAL 
CONSTRUCTORS 


ENTRY FROM PRIVATE SHIPYARDS 


A Competitive EXAMINATION for ENTRY 
into the ROYAL CORPS OF NAVAL CON. 
STRUCTORS will be held in June, 1958. Accepted 
candidates will be entered as Probationers in the 
Royal Corps and will receive a Course of Training 
mainly at the Royal Naval —- Greenwich. 
Candidates must not be more than 26 years of age 
on Ist October, 1958, and must have been engaged in 
practical shipbuilding for at least eighteen months 
before entry. 

2. Work covers all aspects of design, construction 
and repair of warships and gives opportunities for 
service in H.M. Dockyards abroad and in the United 
Kingdom. 

3. Full particulars, including details of substan- 
tially improved salaries now payable, may be obtained 
upon application to the Secretary of the Admiralty 
(C.E. Branch IID), Bath. Intending candidates must 
send to that address, before the Ist April, full par- 
ticulars of their education and technical training, and 
of their practical experience. 

PRIVATE STUDENTS OF NAVAL 
ARCHITECTURE 

In conjunction with the above, a qualifying 
examination will be held for Private Students who 
desire to take the same Course as that prescribed for 
Officers of the Royal Corps of Naval Constructors 
under training. Candidates’ applications should 
reach the Secretary of the Admiralty (C.E. Branch 
II), Bath, before Ist May. A fee of £50 per session 
is at present payable by private students taking this 
Course, but the amount payable is under —,. 

6 





IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


POST-GRADUATE COURSE IN 
PRODUCTION ENGINEERING 


Applications are invited from Graduates for a 
ONE-YEAR FULL-TIME COURSE IN PRO- 
DUCTION ENGINEERING, leading to the 
Diploma of the Imperial College (D.L.C.), which 
will begin in October, 1958. 

Further particulars can be obtained from the 
Registrar, Imperial College, London, S.W.7. E6428 


A.M.L.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent. successes. 144-page 
prospectus free on request.—B.1.E.T. (Dept. 22), 29, 
Wright’s Lane, London, W.8. E721 & 
FREE! Brochure giving details of Courses in 
Mechanical and Production Engineering, Draughts- 
manship, &c., for the A.M.I.Mech.E., A.M.I.P.E., 
City and Guilds and other professional examinations. 
—E.M.I. Institutes, Dept. 30, London, W.4. 
(Associated with H.M.V.) E972 £ 











| SITUATIONS VACANT | 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A PROMINENT BRITISH MERCHANT 
HOUSE in Malaya offers an attractive and pro- 
gressive appointment to EXECUTIVE, aged 35-42, 
with successful commercial engineering record, to 
take charge of all their engineering activities involving 
the sale, installation and servicing of a wide range of 
engineering plant and equipment and the representa- 
tion of many well-known U.K. manufacturers. Some 
overseas experience probably indispensable. This 
senior post involves control of technical staff and 
direct responsibility to the Board for the success of 
a major department. Total remuneration would be 
not less than £4000 per annum.—Apply, with full 
details, to BOX No. W1579, Haddon’s, Salisbury 
Square, E.C.4. E6470 a 





ALLENS OF BEDFORD 
have a vacancy for : 
AN ASSISTANT TO THE WORKS 
ENGINEER : 
The post carries responsibility for the Archi- 
tectural and Civil Engineering design of new 
buildings and for modifications to, and main- 
tenance of, existing buildings. ’ 
Essential qualifications are a sound technical 
education and at least 3 years’ experience in the 
design of industrial buildings. Experience in 
estimating, surveying and site supervision will be 
useful. 
Generous pension scheme. Assistance towards 
moving expenses. é : 
Apply, stating age and full details of experience 
to the Personnel Manager, W. H. Allen Sons 
& Co., Ltd., Queens Engineering Works, 
Bedford. E6360 A 


APPLICATIONS ARE INVITED for the follow 
ing appointments at the CLAYDON, SUFFOLK, 
Works of 
THE BRITISH STEEL PILING CO., LTD. — 
SENIOR DESIGNER DRAUGHTSMAN (Mini- 
mum qualifications H.N.C. or equivalent.) 
Age group 28-35 years. Candidates should be 
capable of accepting responsibility for complete 


projects, 
MECHANICAL DRAUGHTSMAN (Young) 
(Minimum ——— O.N.C.) Required for 


‘eam. 
THESE APPOINTMENTS ARE PERMANENT 
AND PROGRESSIVE IN AN EXPANDING 
ORGANISATION, and the successful candidates 
will be engaged on interesting work in connection 
with special crane type structures, hoisting machinery 
(steam, diesel. electric) and contractors’ plant. 
Contributory pension scheme in operation. 
Good canteen facilities. Salary in accordance with 
qualifications and experience. The works are 
situated 15 minutes bus ride from the centre 
Ipswich.—Applications to the Personnel Officer at 
the above address. E6404 A 





SITUATIONS VACANT 


APPLICATIONS INVITED FOR 


(a) DESIGNER AND DETAIL 
DRAUGHTSMEN, for general mech- 
anical engineering, pipework, platework, 
pressure vessels, heat exchangers, &c. 

(o) ELECTRICAL ENGINEERING 
DRAUGHTSMEN, for complete elec- 
trical installation and design work, includ- 
ing motor application, control scheme 
engineering. 

(c) REINFORCED CONCRETE DE- 
SIGNER, experienced in the design of 
foundations and structures for heavy 
industrial plants. 

(d) INSTRUMENT DRAUGHTSMEN, for 
design, selection, installation, commission- 
ing of modern plants for a rapidly expand- 
ing instrument department of Chemical 
Plant Division. 

High salaries, pension scheme. Grant towards 
removal expenses and living allowance until 
removal is effected.—Apply, The Power-Gas 
Corporation, Ltd., Stockton-on-Tees. E6147 a 


APPLICATIONS ARE INVITED FROM ENGI- 
NEERS for responsible posts on research and 
development of Automation Techniques and Pro- 
duction Processes for the engineering industry. Excel- 
lent opportunities for those with ability and initiative. 
Previous experience not essential. Candidates should 
have an Engineering Degree, Higher National Certi- 
ficate, or equivalent qualification. Send full details 
including age, qualifications, experience and present 
salary, in confidence.—BOX No. E6447, “ The 
Engineer.” A 


ASSISTANT DIVISIONAL CIVIL ENGINEER 
— A man with extensive experience in the design and 
construction of large-scale civil engineering work is 
required for the post of Assistant Divisional Civil 
Engineer in the West Midlands Division of the 
National Coal Board. The duties will be concerned 
with the large and varied programme of civil engineer- 
ing works, including major colliery reconstruction 
schemes, in which ihe Division is engaged. Appli- 
cants should preferably be Corporate Members of the 
Institution of Civil Engineers, but consideration 
would be given to Corporate Members of the Institu- 
tion of Structural Engineers who have adequate civil 
engineering experience. Salary will be within the 
range £1250-£1850.—Applications, quoting EN, 
on forms obtainable from Divisional Chief Staff 
Officer, West Midlands Divisional Coal Board, 
Himley Hall, Dudley, Worcs, by March 27, 1958 
E6461 A 


ASSISTANT TO TECHNICAL ENGINEER, 
age 21/25, must have some drawing-office experience ; 
O.N.C, in Mechanical Engineering desirable ; know- 
ledge of hydraulics and/or automotive engineering an 
advantage.—Apply in writing, with full particulars 
and salary expected, to Secretary, E. P. Barrus, Ltd., 
12-16, Brunel Road, London, W.3. E6383 A 


W. S. ATKINS & PARTNERS 
ANNOUNCE 
that they have a vacancy for a SENIOR 
ENGINEER familiar with the design of steam 
raising plant, auxiliaries and associated services. 
A working knowledge of electrical power genera- 
tion would be an added advantage.—Applica- 
tions in writing to Personnel Manager, 158, 
Victoria Street, S.W.1. E6454 a 





BERMUDA.-REFRIGERATION ENGI- 
NEER, preferably single and between the ages 
of 27 and 40, required for installation and 
service of commercial and domestic refrigeration 
and air conditioning equipment, fully qualified, 
with sound technical background and extensive 
practical experience ; qualifications and 
character references required ; salary £1248 ; 
no income tax, passage paid subject to contract ; 
full details, training and experience.-BOX No. 
E6514, “‘ The Engineer.” A 





BRITISH CELLOPHANE, LIMITED, 
BRIDGWATER, SOMERSET 
INVITES APPLICATIONS FOR 
ENGINEERING POSTS 
IN ITS 
RESEARCH AND DEVELOPMENT 
DIVISION, 

AS FOLLOWS: 


MECHANICAL ENGINEERS 

Applicants should be Graduates or A.M.1. 
Mech.E. or both, aged 25/50, and are required 
for :— 

(a) Development of plant used for the manu- 
facture of Polythene film. Practical 
experience must have included an 
engineering apprenticeship, post graduate 
experience in maintenance and con- 
struction of a light engineering character 
desirable, previous experience in the 
extrusion of plastic films an advantage. 
Ref. No. R66, Er. 

Development work on applying aqueous 
dispersons of polymers as coatings to 
cellulose films. Engineering apprentice- 
ship essential, post graduate practical 
experience in construction of a light 
engineering character desirable, experi- 
ence in methods of applying thin on 
would be an egy ee R67. - 
Applications, giving tails of age, pas 
experlanes and o Guslifications, should be 
addressed to the nnel , quoting 
Ref. Nos. as shown. E6405 a 


CE PEEBLES AND CO., LTD., require 
ony ENGINEERS of H.N.C, standard for their 
Transformer Sales and Contracts Department. 
yoo | week. a en and a ies 
A , giving details of training and experience, | 
Manager : ‘Transformer Dept.. East Pilton, Edin- 
burgh. E6362 « 


135 
SITUATIONS VACANT 


ASSISTANT WORKS MANAGER required 
well-established Paper Converting pan 
North West London area. Candidates show 
between the ages of 30 and 40 and have a sound 
mechanical engineering background with at least 
some knowledge of electricity. They should have 
also initiative and good administrative ability. The 
initial salary is up to £1500 per annum, according to 
qualifications and the prospects are excellent. Apply 
at first in writing, giving details of previous experience. 
—BOX No. E10, * The Engineer.” A 


CHIEF DESIGN ENGINEER 

A Design Engineer will shortly be required to 
take charge of a Development Section to be 
established in the Manchester area for a group of 
companies. The post calls for a man of ability, 
imagination and experience in the design of new 
and improved lifting and handling equipment, 
including overhead travelling cranes, conveyors 
and hoist blocks. Only applications giving full 
details of experience will be considered, and will 
be treated in strict confidence—-BOX No. 
£6444, “‘ The Engineer.” A 





CHIEF ENGINEER 


A large and expanding food company of inter- 
national repute have a oeanee: for a Chief Engi- 
neer to take executive responsibility for a modern 
food processing plant, employing 1400, located 
on Merseyside. 

The post carries responsibility for all aspects 
of engineering, including maintenance and 
installation of plant, equir and building: 
All services, including large-scale refrigeration 
and air conditioning. Efficient operation of pro- 
cessing, packaging and bottling equipment. 

Applicants should possess University Degree in 
Engineering, or its equivalent, and have had con- 
siderable experience in a similar capacity. The 
post, which is superannuated, offers a good salary 
and considerable scope. 

Write, giving full details of age, qualifications 
and previous experience, to Personnel Manager, 

~BOX No. E1693. “ The Engineer.” A 





CHIEF ENGINEER required for large manufac- 
turing company in food trade in Glasgow. Successful 
applicant required to maintain all plant in high state 
of operating efficiency. Previous experience of baking 
ovens desirable. Further responsibilities include 
maintenance of all usual services and buildings, &c. 
Age 35/45. Commencing salary £1400/£1700 p.a. 
Write, stating age, qualifications, and brief summary 
of career, including salaries earned.—BOX No. 
E1705, “ The Engineer.” A 


CIVIL ENGINEER for research in the Soil Mecha- 
nics Division of the Road Research Laboratory, 
D.S.LR., at Harmondsworth, Middlesex, on soil 
stabilisation—an actively developing field in relation 
to road-base construction. The appointment is to 
the staff of the Chalk Lime and Allied Industries 
Research Association working at the Laboratory. 
Applicants should have Honours Degree or equi- 
valent qualification. Salary and grading appropriate 
to qualification and experience. The appointment is 
permanent, with superannuation under F.S.S.U.— 
Apply to Director of Research, C.L.A.LR.A. 
Laboratories, Church Street, Welwyn, Herts. E6488 a 


CIVIL ENGINEERS AND DESIGNER- 
DRAUGHTSMEN required by consulting engi- 
neers in Victoria, London, for varied, interesting and 
responsible work. Applicants should be qualified 
and experienced in the design af reinforced concrete 
structures with special experience in one or more of 
the following :—Marine, bridge, general, including 
foundations and prestressing. Should be able to 
work without supervision and undertake unorthodox 
design. Attractive salary and prospects. 

hours 9.30-5.30 and one Saturday morning in six.— 
Application forms may be obtained from Personnel 
Dept., Sir Bruce White, Wolfe Barry and Partners, 1, 
Lygon Place, Grosvenor Gardens, London, S.W.1 
(Tel.: Sloane 3433). E6443 a 


CIVIL/STRUCTURAL ENGINEERS, with exten- 
sive experience in design of power station and heavy 
industrial structures, required by Consultants, 
Starting salaries from £1200 to £1600 p.a.—BOX No, 
E6410, ** The Engineer.” A 


CONTROL ENGINEER.—A Control Engineer 
is required for work in connection with Gas Turbines 
and Nuclear Energy developments. Applicants 
should hold a Degree in Mechanical Engineering or 
equivalent qualifications, and should have experience 
in the design and development of control systems. 
The salary, responsibilities and prospects will depend 
on the experience and ability of the applicant, who 
should write, giving full particulars, to the Personnel 
Manager, C. A rsons and Co., Ltd., Heaton 
Works, Newcastle upon Tyne, 6. 6498 A 


DEVELOPMENT ENGINEERS 
Exceptional opportunities for three gradua’ 
eoumalitetedinnds Mechanical Designers a 
25/35 age group occur in our organisation. 
Successful candidates will be given experience of 
our product before taking responsible positions 
in our expanding Development and Design 

departments. 

Requirements : Degree or equivalent quali- 
fications and some development and design expe- 
rience, especially in machine dynamics, strength 
of materials elasticity, 

Staff conditions, salary, pension scheme, &c., 
are up to the standard expected by those 
genuinely qualified for these posts. 

Candidates should write initially to the Secre- 
tary, The British Northrop Loom Company, 
Limited, Blackburn, Lancashire. E1700 a 
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SITUATIONS VACANT 


DESIGNER/DRAUGHTSMAN, with experience 
of small mechanisms. Preferably over 25. Unusual 
opportunity with progressive light engineering com- 
pany. 5-day week ; good salary. Holiday arrange- 
ments respected. Interviews to suit applicants. 
Apply, Mr. Carr, Factory 5, Rotaprint, Ltd., Honey- 
pot Lane, London, N.W.9 EI7i1 A 
DEVELOPMENT ENGINEERS required by 
large light alloy manufacturing organisation in West 
London area. Applicants must possess knowledge 
of light alloy fabrication, have drawing-office and 
design experience, and at least five years’ workshop 
training. Salary commensurate with qualifications 
and experience, contributory pension scheme in 
operation. Write, giving full details. —BOX No. 
£6481, * The Engineer.” A 
DRAUGHTSMAN required, preferably with some 
experience of chemical plant and the operation of 
shell boilers. Applicants should be of H.N.C 
standard. The work is interesting and covers the 
installation of new and alteration to existing plant, 
and involves a certain amount of site work. A pen- 
sion scheme is in operation and a canteen available. 
Apply, giving age, qualifications and experience, 
to Chief Engineer, Lancashire Tar Distillers, Ltd., 
Liverpool Road, Cadishead, Nr. Manchester. 
E6480 Aa 
DRAUGHTSMAN, £950 p.a., required for pipe- 
work design/layout/detai] work in Bristol. Boiler 
pipework experience essential Pension scheme.— 
BOX 2899, Blackford'’s Advertising, Bristol. E6397 a 
DRAUGHTSMAN /ENGINEER, for senior posi- 
tion, preferably experienced chemical and mechanical 
engineering, prepared to travel occasionally on plant 
operation and progressing, also organisation draught- 
ing and estimating departments, small London office. 
Excellent opportunity with suitable remuneration 
Particulars, including indication salary required.— 
BOX No. E1698, “ The Engineer.” A 
DUST EXHAUST ENGINEER required by 
Spencer and Halstead, Ltd., 8, West Street, Epsom, 
to have freedom to show initiative and ability to 
develop sales, design and installation of large and 
small contracts in Southern England and South 
Wales.—Write full details, marked personal, to 
Technical Manager E1713 a 
ELECTRICAL ENGINEERS.—-A large Engineer- 
ing Group who have their H.Q. in Birmingham, 
have a few vacancies for Electrical Engineers in a 
Department that provides a consulting service for a 
group of factories. Applicants should have had 
good experience on industrial electrical equipment 
and a Degree or its equivalent in Electrical Engineer- 
ing is a desirable qualification. The company 
operates a superannuation scheme. Brief particulars 
of education, training and experience, should be 
included in application, addressed to Personnel 


Manager.—BOX No. E6449, “* The Engineer.” A 


ELECTRICAL 
DESIGNER DRAUGHTSMAN 


required by 


W. H. ALLEN SONS & CO., LTD. 
BEDFORD 


for the development and design of A.C. and D.C. 
motor control gear. 


This is a permanent appointment on interesting 
work, with good prospects. 


Scheme. Assistance 


Generous Pension 
towards removal expenses 


details of 


Apply in writing, giving full 
E6450 a 


experience, to the Personnel Manager 





ENGINEER 
reqvired in 
DEVELOPMENT LABORATORIES 


for stress vibration 
problems 

Applicants should have a good 
Degree in Mechanical Engineering, 
together with ability to make a 
mathematical approach to problems 
Some experience in industry and in 
the use of electronic equipment ts 
desirable 


analysis and 


The position carries an attractive 
starting salary and provides excellent 
opportunities for further advance- 
ment. Staff pension fund. 


Apply in writing, stating age, quali- 
fications and experience, to the Per- 
sonnel Manager, JOSEPH LUCAS 
(ELFCTRICAL), LIMITED, Great 
King Street, Birmingham, 19, quot- 
ing reference PM/D/192. 

E996 A 


ENGINEER, aged 25/35, required by West London 
food manufacturers for a new appointment in the 
engineering department, to supervise costs, estimates 
and method study. Applicant should have sound 
engineering background, with previous experience in 
methods and/or estimating. Write, stating age and 
experience.—-BOX No. £6472, “ The Engineer.” A 
ENGINEER.—Old-established firm ‘of Consulting 
Engineers and Marine Surveyors in Singapore, 
require further Assistant, age about 30. Minimum 
qualification A.M.I.Mech.E., or Ist Class M.O.T. 
(Combined) Certificate (with drawing-office experience 
an advantage). Variety of firm's activities includes 
Marine and Land Projects, Classification Surveys, 
Superintendents’ duties, Design and Supervision of 
new construction. Write for further details, giving 
brief summary of experience. Interview can 

arranged in U.K.--BOX Z.0.685, Deacons Adver- 
tising, 36, Leadenhall Street, London, B.C.3. E6492 a 
ESTIMATOR required by PETER LIND & CO., 
LTD., Romney House, Tufton Street, Westminster, 
§$.W.1, Experienced in estimating for civil engineer- 
ing and reinforced concrete work.—Apply in writing, 
giving age, experience and salary required. E6453 a 
EXPERIENCED CRANE DESIGNERS required 
in Glasgow. Minimum qualification H.N.C., prefer- 
ably @ 30 or over. Commencing salary not less 
than £ perannum. Pension scheme. Full details. 
—BOX No. £6417, “ The Engineer.” A 


THE 
SITUATIONS VACANT 


ENGINEERS FOR MIDDLE EAST 

(a) Qualified MECHANICAL ENGINEERS haviog 
full experience pump stations and tank farms for 
product pipeline construction. — 5 

(b) Qualified SUPERINTENDE NTS for construc- 
tion sea-line and mooring facilities. ; 
Submit curriculum vite (a) and (b) to BOX No 

1562, c/o Charles Barker and Sons, Ltd., Gateway 

: E6484 A 


House, London, E.C.4 
FORENSIC ENGINEERS invite application from 
CIVIL ENGINEERING GRADUATES with 
good background and site experience, for responsible 
and individualistic post Age about 30 years 
BOX No. E6445, “* The Engineer.” 


A 


W. T. GLOVER & CO., LTD., 
TRAFFORD PARK, MANCHESTER, 17, 
have the following vacancies :— 
MECHANICAL ENGINEERING 
DRAUGHTSMEN, for design and develop- 
ment of cable making machinery 
Applicants should preferably have had work 
shop experience. 
DRAUGHTSMAN FOR ACCESSORIES 
DRAWING-OFFICI 
Minimum qualification O.N.C 
The work will involve detailing and con- 
structional drawings for cable and accessories 
up to and including 275kV 
5-day week. Staff Pension Scheme 
Applications, stating age, experience and 
salary required, should be addressed to the 
Secretary. E1708 A 





JACKSON ee. KNOTTINGLEY) 


require a young ENGINEER for maintenance 
and development work in modern glass-con- 
tainer works The post is permanent and 
pensionable and offers scope for further training 
and advancement. Previous experience in 
glass-works not necessary. 

Successful applicants must have served an 
engineering apprenticeship, must be either a 
Graduate Member of the I.Mech.E., or studying 
for this qualification, and have had some 
experience in general works maintainence. 

Preference will be given to applicants with a 
knowledge of modern machine-shop practice 
and/or automatic machinery maintenance. 

Applications to Personnel Officer, Jackson 
Bros. (of Knottingley), Ltd., P.O. Box No. 2, 
Knottingley, Y orkshire, E6467 a 





KENNEDY AND DONKIN require a number 
of MECHANICAL and ELECTRICAL ENGI- 
NEERS, with First or Second Class Honours Degrees, 
to assist in their work as consulting engineers for 
nuclear electricity generating stations. The appoint- 
ments would be initially in London or in Manchester, 
but all applicants must be prepared to nove to 
London in about two years’ time.—Application 
forms may be obtained from Kennedy and Donkin, 
64, Royal Exchange, Manchester, 2. E6438 a 





JOHN LAING AND SON, LIMITED, 
invite applications from 
ASSISTANT SITE ENGINEERS 
with experience of setting-out and general 
site engineering duties on a variety of important 
contracts in the British Isles. A Civil Engineer- 
ing Degree or the equivalent is desirable but 

not essential. 
Those interested should write to :-— 
Personnel Manager (A.S.E.1), 
John Laing and Son Limited, 
London N.W.7. 





LOCKHEED a BRAKE CO., 


ey 
require a 


QUALITY CONTROL METHODS 
ENGINEER 


responsible direct to the Chief Inspector, to 
undertake investigations into problems of 
quality and who will advise Industrial Engineers 
and Divisional Inspectors on the application of 
modern methods of planning quality control. 


It is essential that applicants have served an 
engineering apprenticeship and have had 
experience of modern planning methods, includ- 
ing control of quality, and have a sound technical 
background, preferably to H.N.C. standard or 
equivalent. 


This is an interesting post, covering a wide 
field of activity. 


Applications, in writing, giving full details of 
age, experience and qualifications, to the 
Employment Officer, Lockheed Hydraulic Brake 
Co., Ltd., Tachbrook Road, Leamington Spa, 
Warwickshire. E6496 «a 


MACHINE TOOL DRAUGHTSMAN with 
process planning experience, required to check and 
advise on production drawings. Age approximately 
25-45 years. London area. A good technical 
education and a minimum of 5 years in a machine 
tool drawing-office are essential. Please reply, 
stating age, details of education and experience, 
including firms worked for, and salary expected 
in confidence. —BOX No. E6456, “‘ The Engineer.” 
MECHANICAL DRAUGHTSMAN, — Large 
commercial and industrial organisation has vacancy 
in London head office for a Senior Mechanical 
Draughtsman. Applicants must have had extensive 
experience in layout of machinery and boilers, and 
possess a good all-round knowledge of general engi- 
neering. Some building experience would be an 
advantage. For the right man the prospects are 
excellent and there is a non-contributory pension 
scheme.— Write, giving age and details of experience. 
to BOX No. E6321.“ The Engineer.” 4 


ENGINEER 


SITUATIONS VACANT 


JOSEPH LUCAS (ELECTRICAL), 
LIMITED, 
have vacancies for 
ASSISTANT 
DEVELOPMENT ENGINEERS 


to work on the design and develop- 
ment of automobile generators, 
alternators and starting motors and 
also of motor-<ycle electrical equip- 
ment, including equipment to 

used for racing purposes. Applicants 
should be of Higher National 
standard and should have had pre- 
vious experience in electrical design. 
Five-day week, staff pension fund. 


Apply in writing, stating age, 
qualifications and experience, to 
the PERSONNEL MANAGER, 
JOSEPH LUCAS (ELECTRICAL), 
LIMITED, Great King Street, 
Birmingham, 19, quoting reference 
PM/D/176. F99S a 





MACFARLANE LANG & CO., LTD., 
Victoria Biscuit Works, Glasgow, invite appli- 
cations from suitably qualified persons 

35 to 45, for the post of CHIEF ENGINEER. 

The duties of the position include responsibility 
for maintaining all operating plant in a high 
state of efficiency, and also the maintenance of 
all buildings and usual services. Knowledge of 
Biscuit Manufacturing Plant an advantage. 

Salary commensurate with the duties and 
responsibilities involved. 

Written application, stating age, qualifications 
and details of experience, to H. P. Bradshaw, 
Stevenson Jordan and Harrison, Ltd., 163, 
West George Street, Glasgow, C.2. EI71S a 





MARINE ENGINEERING CO. on_ upper 
reaches of Clyde, require DRAUGHTSMEN for 
Turbine Details ; also for Steam and Motor Ship 
Pipe arrangements. Good staff conditions, pension 
scheme after qualifying period of satisfactory service. 

Write, 0736, Wm. Porteous and Co., Glasgow. 
E6490 a 





MECHANICAL ENGINEER 


Position available with prominent British 
company for young, qualified, Mechanical 
Engineer for heavy chemical plant development 
A sound technical background essential and 
preferably with experience in chemical plant 
layout and design. The appointment would be 
based on London. Good pension scheme and 
other amenities. Please reply, giving details of 
age, qualifications and experience.—BOX No. 
E6503, “‘ The Engineer.” A 





MECHANICAL ENGINEER required by 
British-controlled civil engineering company in 
Pakistan. Must be qualified and have extensive 
experience with contracting firms as Plant Engi- 
neer-Manager, with administrative experience, 
planning and cost accountancy; age 35-45. 
Salary £2500 to £2750 per annum, according 
qualifications and experience.—BOX No. E1707, 
“ The Engineer.” A 





MECHANICAL ENGINEER 
required for design of rotating electrical plant, 
including large hydro-generators. Experience 
in this class of work desirable but not essential. 
Applicants must have practical and drawing- 
office engineering experience. Minimum tech- 
nical qualifications : Higher National Certificate 
in Mechanical Engineering. Compulsory pen- 
sion and superannuation scheme. Assistance 
given with housing.—Apply, giving details of 
experience, &c., and salary required, to Manager, 
Rotating Plant Department, Bruce Peebles and 
Co., Ltd., Edinburgh, 5. E6463 a 


MECHANICAL ENGINEERS — University 
Honours Graduates or A.M.I.Mech.E. The work 
entails the investigation of technical problems and 
the development of plant improvements in con- 
nection with a continuous chemical process. Appli- 
cants should be between the ages of 25 and 32 and 
preferably have some years’ industrial experience.— 
Please write to the Personnel Officer, British Cello- 
phane Limited, Bridgwater, Som., and quote Ref. 
No. E83Er. E6497 a 
MECHANICAL SALES ENGINEER (about 30) 
required by British Company for CEYLON, where 
a wide range of engineering products is marketed. 
Starting remuneration is dependent upon experience 
and ability ; progression on merit. ‘ous home 
and local leaves, outfit allowances, an annual merit 
bonus, pension scheme and provident fund are 
included in terms of service. Applicants, preferably 
G.I.Mech.E., should write full details —BOX No. 
E6451, ‘* The Engineer.” A 
METHODS ENGINEER required for Engineering 
Methods Department of J. B. Brooks and Co., Ltd., 
Birmingham. Experience of presswork, flowline 
production and shop layout essential. This is an 
excellent opportunity for a suitably qualified man 
with initiative to join an expanding and progressive 
company in which up-to-date equipment and tech- 
niques are used.—Apply in con , giving details 
of age, education, experience and salary required, to 
Personne] Manager, Great Charles Street, Birming- 
ham E1704 a 
OPENING FOR TECHNICAL REPORT 
WRITER. Good prospects. Salary around £1500. 
A wide knowledge of mechanical engineering, vari 

experience in design and product development and 
familiarity with current developments in machinery, 
materials and components are desirable qualifications. 
~—BOX No. E6473, “ The Engineer.”’ A 
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THE 
SITUATIONS VACANT 


SPERRY 
Bracknell Division, 

DESIGN AND DEVELOPMENT 

ENGINEERS AND ASSISTANTS 

are seeking a few able and experienced 
TRANSISTOR ELECTRONIC, ELECTRO - 
MECHANICAL and MECHANICAL ENGI- 
NEERS and ASSISTANTS to join our new 
premises in the New Town of Bracknell, where 
housing is available to selected applicants, 
especially from the greater London area. 

These posts are at a senior and intermediate 
level within an established team tackling very 
advanced problems in guided weapon control, 
and the standards and rewards are high. 

Applicants with an Honours Degree or equi- 
valent or National Certificates for Assistants who 
have already demonstrated their ability, prefer- 
ably in the servo field, are invited to write to the 
Personnel Manager (ref. E 387). 

SPERRY GYROSCOPE CO., LTD., 
DOWNSHIRE WAY, 
BRACKNELL, BERKS. 

E6386 a 


TECHNICAL SALES REPRESENTATIVE re- 
quired, for South-Eastern Counties. Mainly con- 
cerned with the “ Airhydropump.” Knowledge of 
hydraulics and control of high pressures useful. 
Good salary (no commission) and car provided. 
Pension scheme.—Charles S. Madan and Co., Ltd., 
Vortex Works, Altrincham. E1697 a 
THE BRITISH STEEL PILING CO., LTD., 
require a CIVIL ENGINEERING ASSISTANT, 
aged about 25 to 30, for their London office. The 
work will involve the design of steel sheet pile retain- 
ing walls for all types of civil engineering structures, 
as well as cofferdams and bearing pile foundations. 
An Engineering or equivalent qualifications 
are required. Previous experience of steel piling and 
soil mechanics is not essential, though desirable.— 
Apply in writing only, giving details of qualifications 
and experience, and stating age and salary required, 
to the company at 10, Haymarket, S.W.1, marking 
the envelope “ Engineering Assistant.” E1681 a 
THE GLACIER METAL COMPANY, LIMITED 
has two vacancies for WORK STUDY ENGINEERS 

The Work Study Engineers will be expected to 
make their own approach to problems presented to 
them, to devise and propose a solution and help to 
put it into operation Typical projects involve 
examination of work flow, layout planning, materials 
handling, evaluation of machine design and use, &c. 
The emphasis is on study of methods—time study 
being dealt with by a separate group in the company. 

1. The first vacancy is subordinate to the Chie 
Work Study Engineer at our factory in London. A 
man is sought at least 26 years old, preferably already 
with industrial work study experience, together with a 
recognised qualification in engineering, economics, 
accounting or statistics. 

2. The second vacancy is for a man who would 
initially be responsible to the Chief Production 
Engineer of Service Group and carry out a tour of 
duties in three Service Stations of the company, 
situated in Manchester, Glasgow and London. At 
the end of this time, which would be at least a year 
and during which he would spend some six months 
away from London, he would join an established 
team either at the Scottish or London Factory of 
the company, according to mutual agreement at the 
time of engagement. He should be at least 28 years 
old and have several years’ Work Study experience. 

Application for either of these vacancies, both of 
which carry a SALARY RANGE of £850 to £1250 
per annum, should be addressed to the Personnel 
Director, Glacier Metal Co., Ltd., Ealing Road, 
Alperton, Wembley, Middlesex. £6483 a 


TRANSFORMER DESIGN ENGINEER 
Applications are invited to fill vacancies in the 
Distribution Group of the Transformer Design 
Department of Bruce Peebles and Co., Ltd., 
burgh, 5. Salary commensurate with quali- 
fications and experience. Superannuation and 
production bonus schemes; 5-day ‘week.— 
Apply to Chief Transformer Designer. E6462 a 


WANTED, ASSISTANT PLANT ENGINEER, 
age 23-35, for North East Coast. Experience of 
works services and extensions. Must have served 
good mechanical apprenticeship and have drawing- 
Office experience. Interesting and varied work, with 
prospects of advancement. Apply.—BOX No. 
E6491, “* The Engineer.” A 








| BOOKS and PUBLICATIONS | 





ELATING TO BUILDING 


An indispensable handbook for all those 


ERING CONTRACTS connected with structural design. Specially 


ENGINEER 


SITUATIONS VACANT 





DRAUGHTSMEN 


Manufacturers of Pumps, including Pumps 


for Chemical and Oil Industries, have vacancies 
for Designers and Draughtsmen. 


Apply, giving full details of previous and 
present employment, Technical training, age, 


etc., in strict confidence to the Assistant Manag- 


ing Director (Admin.), Tangyes, Limited, 
Cornwall Works, Smethwick, Birmingham. 


E6485 a 








C. A. Parsons & Co. Ltd. 


NEWCASTLE-UPON-TYNE 


CHIEF METALLURGIST 
SENIOR RESEARCH METALLURGISTS 
RESEARCH METALLURGISTS 
SENIOR METALLOGRAPHER 
ASSISTANT METALLOGRAPHERS 


Applications are invited for these appointments in a NUCLEAR 
RESEARCH CENTRE now being established on a new site in Newcastle-upon- 
Tyne, to provide the most up-to-date research and development facilities to meet 
the present and long-term needs of THE NUCLEAR POWER PLANT CO., 
LTD. The Metallurgical Laboratories are being planned to cover all aspects of 
nuclear fuels, canning materials and reactor steels. Special interest relates to 
Powder Metallurgy, Ceramics, Cermets, Zirconium, Magnesium, Niobium, &c., 
including methods of fabrication oxidation, compatibility and behaviour under 
irradiation 


THE CHIEF METALLUARGIST will be responsible for the planning and equip- 
ping of the new laboratories and on their completion will take charge of them with 
full responsibility for the initiation and supervision of research in his department. 
He should have the highest technical qualifications and should have held a 
responsible position in a research organisation preferably one devoted to nuclear 


work. 


SENIOR METALL URGISTS.—Graduates, preferably with an Honours Degree 
and with research experience, who can take charge of a section or sections of the 
work of the department. They will be responsible to the Chief Metallurgist, but will 
have the maximum freedom consistent with departmental policy in directing the 
work for which they are given responsibility. Previous experience directly applicable 
to the scope of the work outlined is desirable, but not essential. 


RESEARCH METALL URGISTS.—The work to be undertaken at the Research 
Centre and the facilities provided offer unique opportunities to metallurgists who 
wish to enter this new and expanding field. Applications will be welcomed from 
graduates with some years’ research experience or from those completing their 
studies this yea:. Salaries will be in accordance with experience and ability to take 


responsibility 


SENIOR METALLOGRAPHER.—A metallographic department, complete with 
the latest equipment will serve the research centre. The Metallographer in charge is 
responsible to the Chief Metallurgist for ensuring that his department is staffed and 
equipped to provide a high-class service. This position is considered a most 
important one and only fully qualified men with considerable experience should 


devised for easy and quick reference, it is apply. 

packed with up-to-date facts and figures 

that are constantly needed in the course ASSISTANT METALLOGRAPHERS.—The work n the Metallography 
selecting tay tiene Department covers a wide field of considerable interest and applications will be 
welcomed from technically qualified men or women. 


T. Creswery K< Sixt! 
R. Perrey, "B.A. (Hons.) 
for. A completely revised 
edition of this w ll-known 
Orates the 1939 (rey sed 1956) 
Forn Building FLUID PRESSURE MECHANISMS 
By H. G. Conway, M.A., etc. 2nd Edition. 
This book deals with hydraulic and pneu- 
matic machinery. It is not concerned with 
detailed design or constructional features, 
WELL, AM I but with the essential principle of the various 
Se a es E. etc., devices, how they work and how they differ 

» AMICE., ete from each other. 32/6 net. 


net 
GENERAL 

The appointments are pensionable and successful applicants will be entitled 
to participate in the Company's Superannuation Scheme. Assistance with regard to 
housing can be provided where necessary. Since the Research Centre is only in the 
process of building, some latitude is possible as to the time at which an appointment 

other than that of the Chief Metallurgist—is taken up. 

Applications, giving full particulars of training, qualifications, experience 
and positions held, should be sent to The Research Director, C. A. Parsons and 
Co., Ltd., Heaton Works, Newcastle-upon-Tyne, 6. If it is desired that the applica 
tion be treated confidentially, it should be so marked. Further information will be 


gladly supplied on request. 


RAL ENGINFER’S DATA 


eee eee ee ee @ @ @ 


N At Sir Isaac Pitman & Sons Ltd. 


PARKER ST., KINGSWAY, LONDON, W.C.2. 
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SITUATIONS VACANT 


THE 
SITUATIONS VACANT 


INEER 
ENG March i 


SITUATIONS VACANT 





AN UNUSUAL 
OPPORTUNITY 


A QUALIFIED MECHANICAL ENGI- 
NEER, age 28-35, preferably with some 
knowledge of diesel engines who wishes to 
make a career on the commercial side of 
industry, is offered an exceptional oppor- 
tunity with an old-established, progressive, 
medium-sized engineering company in 
London. After training he wil! be appointed 
to the position of Export Sales Manager and 
ultimately General Sales Manager It is 
essential that he should have been to a Public 
School, have outstanding personality and 
drive, be able to negotiate successfully with 


top executives, and also have administrative 


WILLIAM DOXFORD & SONS 
(ENGINEERS) LTD. 
SUNDERLAND 


Invite applications from 


SENIOR DRAUGHTSMEN 


with experience of the Doxford Heavy 
Marine Oil Engine for positions in their 
Design Department. The work is varied 
and interesting, with good prospects, with 
salaries according to ability and experience 


Pension scheme in operation. Interviews 


can be arranged to suit the convenience of 


applicants 
Applications, which will be treated as 
strictly confidential, stating age, qualifica- 


tions and experience, should be clearly 


ENGINEERS FOR MANAGENA 


Applications are invited from men q 
a Mechanical Engineering Devree of xt os With 6 
experience has included cont.:<: ith some fo cchE,, 
process work, either in a super, SOry or techn, 
The main qualities sought in candidates are - 
a keen brain and the ability to organise and we 
technicians, shop supervisors and Operation el 0 
efficient team. IMO a hii 
If you think this may be the opportunj 
- Of nit “ 

do not let possible housing pro}iems ton Ae Séelag 
Applications, which will be treated in sr 

’ (Tee s pes 
should state all the facts which you would wan 7 
you were the recipient. 10 ko 


Please write to (Mr.) A. C. McCombiec, 


MICHELIN TYRE CO. L1p, 


£1500 marked ‘‘ Design Draughtsman,’’ and be 


addressed to the Chief Draughtsman. STOKE-ON-TRENT 


E6479 A ~~ quoting reference TS.3/E. 


ability Commencing salary up to 
and pension.——Please write, giving details of 
age, education, positions held and salaries 


to BOX No. E1696, * The Engineer.”’ A 


| PIPING 


Kellogg's design capacity increased substantially in 1956 compared with 1955. In 1957 it 
GENERAL CHEMICALS DIVISION 


This indicates that we offer the oil and chemical industries 


























DESIGNER/ 
DRAUGHTSMEN 





was more than double that of 1955 
something to account for these increases in the volume of our work and in the size of our 


staff to handle it. That “ something "’ is greater process know-how, more solid design expe- 


rience, speed and efficiency, and a record of achievement in our business of which we are 
Our knowledge and our high standards of 


Vacancies for 


Mechanical or Electrical Engines 


in its 


proud. If you are qualified you can join our team. 
engineering work will then help in your own development 
Our Piping Designer/Draughtsmen are of a high standard and we therefore can consider 








only men of equal calibre 

Our permanent staff benefit from above-average salaries, liberal personne! benefits, good 
working conditions, excellent Social Club, etc 

If you qualify and are interested you are invited to write to, or telephone the PERSONNEI 


MANAGER : 


POWER DEPARTMENT 
7-10 CHANDOS STREET, The Division is one of the largest private users of steam and electrical energy in tha 


LONDON, W.! Telephone: 
MUSeum 4010 quoting ref. 127/G 


"6433 : 
E6433 A Substations, A.C.'D.C. Convertor Substations, D.C. Distribution Systems, Works 


INTERNATIONAL 
CORPORATION 


and its activities in these fields cover a wide range in a number of areas and includ, «i 


extensive scale, Industrial Power Stations, High-Voltage Electrical Distribution Sym! 





Voltage A.C. Distribution Systems, Works Electrical Equipment, Steam Distributors 





and Lancashire and Economic Boilers. 


The Power Department is responsible for design, installation, operation and mama 


HEAD WRIGHTSON 


PLAN FOR THE FUTURE-YOURS AND THEIRS 


connection with all these activities. 


Applicants, who should state the type of work for which they wish to be consident 
possess a good Degree in either Mechanical or Heavy Current Electrical Engincenng of 


served a post-graduate apprenticeship. Further industria! experience, whilst desirate 4 


Ever Expanding Commitments in the Fields of 


NUCLEAR POWER - IRON-MAKING 
OXYGEN STEEL-MAKING 
CHEMICAL ENGINEERING 
GENERAL MECHANICAL ss crass 

ENGINEERING Applicants should write, quoting reference MEPD21, to 


STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIES, LTD., 
. > GENERAL CHEMICALS DIVISION, CUNARD BUILDING, LIVERPOOL 
Call for a variety of experimental programmes and constant growth 
of their 


RESEARCH AND DEVELOPMENT 
DEPARTMENT 


Applications are invited from Graduate 
CHEMICAL ENGINEERS - PHYSICAL METALLURGISTS 
EXTRACTION METALLURGISTS - MATHEMATICIANS 


MECHANICAL ENGINEERS aiso required for design and develop- 


ment of new projects from design pad to pilot plant and prototype. 


essential 


In addition, there are vacancies for men graduating this year for whom GRADUATEW 


TICESHIPS will be available 





There are excellent conditions of service and prospects, pension and profit-sharing 


for married men assistance is given towards removal expenses and legal charges incurs 











GRESHAM TRANSFORMERS | 


Hanworth, Middlesex 


CHIEF ENGINEER 


An Engineer with Degree and/or Membership of the LEE, ' 
control and develop the design function of the Company, including tt@ 


aque 


The atmosphere is stimulating—and at times unorthodox. 


a , : : is Col 
Write giving full details of training and experience to:— office, covering all types of transformers up to 10mVA. This Comet 


Personnel Manager, Ref. RD/EG/13, 
Teesdale Iron Works, 
THORNABY-ON-TEES. 


‘ ye 0 
present extending its overseas markets and is prepared to 8" 


scope for expansion to the Chief Engineer's dep2riment. 
the Technical Direct 


f 
fi 








Age group—30 to-40 years. Applications to 

















14, 1958 
‘TIONS VACANT 


KS ENGINEER 


I SH STEEL 
NOD. ar pplications for 
of Works Engince 


ve one and 
nce in mecha- 
building and 
d the organisa- 


is an 
a round ec, 
jectrical eng T 
yenance WOT 
trol of lab 


will be con surate with the 
sy involved, anc here is a pension 
mpany house !s available 


details of educa- 
ons, and present 


British Stee! Foundry Ltd., 
Sieel Works 
West Lothian 

£6431 A 





MZ 
L PETROLEUM 
PANY LIMITED 


sa vacancy for a young 


iL ENGINEER 


th work on the applications of 
This involves the study of a wide 
wctical problems in road and civil 
through Shell Group’s world- 
s, It will appeal to those men 
ely the findings of research tothe 
of new uses and improved appli- 
industry 
«s should preferably hold either 
Civil Engineering Degree or 
age not exceeding 32 years 
fered will be commensurate 
yce and qualifications. 


DEPARTMENT (R)/CE., 
SHELL PETROLEUM 
DMPANY, LIMITED, 

, HELEN’S COURT, 
FAT ST. HELEN’S, 


LONDON, E.C.3. E6382 








ECHANICAL 
NGINEER 


Chief Designer for an enterpris- 
posiantial engineering company. 
tment offers excellent prospects 
peal engineer used to designing 
with moving parts and with the 
irect a design staff and to work 
es and Production Executives. 
y depends for its future on the 
evision of existing designs and 
f of new ones and is prepared to 
ntial salary to the right man. 


bons, which will be treated in 
Mence, should be addressed to 
rr and Partners. Limited, 29, 
tet, London, W.1, quoting refer- 
36 on the envelope 

E6429 a 











ATIONS WANTED | 


ENCED WORKS MAINTEN- 
EER available shc rtly. Experience 
plant (high efficiency), all services, 
sewage, vacuum and compressed air, 
ation and ed maintenance. 
a in installation and erection of food 
ant and build ncluding flame- 
able to control drawing-office and 
BOX No. E17 The Engineer.” 
B 

44), desires change. 
mills, ancilliary 

n programmes, 

2, “The Engi- 

B 


ANAGER (a; 
hot and cold 
evelopment, ey 
BOX Nc 


ALIFIED EA 

years’ one fir 

Closure of w: 

T but capable 

pant layout 

lopment work 
or Nort} 

eineer,”” 


HYDRAUL! 
t (33), wide ¢ 
Graulic engine: 


Post..-BO x 


SINEER (M.Sc., 
years’ another, 
Bit long in tooth 
dling contracts, 

1g drawing or 
ree lance basis, 
1.—BOX No. 

¥ 


ENGINEER.- 
e as Technical 
concern, seeks 
£1723, “ The 
4 


THE 
SITUATIONS WANTED 


MANAGER-E X-CHIEF ENGINEER of Cement 
Factory in Far East, would be interested in a Mana- 
gerial or Senior Engineering post in Mining, Cement, 
Irrigation or General Engineering Manufacture. 
Post in Africa, South America, Mexico or Colonies 
preferred. Europe not consiaered. Private com- 
panies preferred, but State projects considered if 
permanent. The applicant is a fully qualified and 
experienced Manager and Engineer, familiar with 
machine design, civil ana mechanical engineering, 
land acquisition, accounts, incentive schemes, per- 
sonnel management, office organisation and drawing- 
office organisation. Present salary equivalent to 
£3000 per annum. Highest possible references and 
particulars will be sent to reliable firms genuinely 
interested in permanent services. Reason for wanting 
change is mistrust of political future locally.— 
BOX No. E1721, “ The Engineer.” b 


MECHANICAL ENGINEER, B.Sc. (Hons.) 
A.M.L.Mech.E., (33), Process Plant Engineer: 
experienced in special purpose machinery design and 
development, seeks change. Present salary £1350.— 
BOX No. E1718, “* The Engineer.” ” 


N UCLEAR/MECHANICAL ENGINEER, B.Sc. 
(Phys., Chem. and Math.), B.Sc. Engg. (Mech.), and 
also attended the Harwell Reactor School course 
(16 week), with broad engineering and scientific 
background specially in the fields of thermodynamics, 
heat transfer, lubrication and bearings, machine 
design, photo-elasticity and coloured photography, 
nuclear engineering, &c. Good knowledge of 
German. Seeks a position in Research or Project 
or Design of Nuclear Power Plants.—BOX No. 
E1702, ** The Engineer.” K 
TECHNICAL REPRESENTATIVE/SALES, 
Yorkshire. M.I.Mech.E. offers representation of 
highest integrity—-BOX No. E1689, “The Engineer.” 

R 





DRAWING & DESIGN 
SERVICE 


A FULLY EXPERIENCED TRACER will 
undertake to prepare tracings of any kind of drawings 
on paper or linen.—BOX No, E1719, “ The Engineer.” 
s 

DRAWING AND DESIGN SERVICE.— Design 
and Development work required (London), for 
chemical and industrial plant equipment, special 
a ge machines, jigs and tools.—BOX No. E1720, 
The Engineer.” s 

















SUB-CONTRACTING | 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). ES75 mw 





E.M.C. ENGINEERING CO. 
(LONDON) LTD. 
SOUTHEY WORKS, SOUTHEY ROAD, 
TOTTENHAM, N.15. TEL., STA 2069. 
PRECISION MACHINING CAPACITY 
Centre Lathe, Capstan, Milling, Shaping, 
Drilling, Tapping, Assembling, Jigs, Fixtures and 

Tools. A.LD. and A.R.B. Approved 
E953 mw 





HEAVY AND MEDIUM MACHINING 
CAPACITY REQUIRED for Iron and Steel 
Castings and Steel Forgings, in small and medium 
batches, within reasonable distance of London. 
Please supply full details of equipment available.— 
BOX No. E6499, “ The Engineer.” MW 
KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
— Up to Sft. by 8ft. max. size. We are die 

piers to the trade—ARMYTAGE BROS. 
(K NOTTINGLEY), Ltd., The Foundry Knotting- 
ley, Yorkshire (Tel. : Knottingley 2743/4). E948 mw 
PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications. E751 mw 
PRECISION ENGINEERS.—Personal service for 
prototypes, smal] quantity machined parts and equip- 
ments. Design and development undertaken. A.I.D. 
Approved.—Bowyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (Phone, TER- 
minus 5113/4). E650 mw 


THE SPECIALIGT FOUNDRY 
rat ll sa 


The Specialist Foundry 
with own machine shop 
for 
BLACKHEART MALLEABLE 
IRON CASTINGS 


* 
HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 


e 
Manufacturers of the 


‘PULMAC’ 
PULVERISING MILLS 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 
LUTTERWORTH, Nr. RUGBY 
Tel. 10, 60% 152 poss uw 











ENGINEER 


AGENCIES 


AGENCY REQUIRED for a West country and 
— Branch centred at Gloucester Selling 
go Material, Material Handling. Light 
Heavy Industrial Plant. Write.—BOX No. 
E6448, “ The Engineer.” D 
GENTLEMAN, RESIDENT IN MIDLANDS, 
is interested in negotiating SOLE AGENCY REPRE- 
SENTATION for reputable manufacturers in engi- 
neering field. Top quality products only ; 27 years’ 
engineering and executive experience. Highest quali- 
fications, including M.S.M.A. Replies in confidence 
—BOX No. E6380.“ The Engineer.” D 
PIPE FITTINGS.—Agent seeks Company manu- 
facturing Valves and/or Flan &c., who would be 
interested in ACTIVE REPRESENTATION in the 
London area.—Reply, BOX No. E1676, “ The 
Engineer.” D 





BUSINESS OPPORTUNITIES | 


COMPANY CONTEMPLATING CIGARETTE 
LIGHTER MAN UFACTURE would like supplier 
of necessary plant and equipment to contact.— 

BOX No. E1712, “ The Engineer.” Oo 


HIGHLY REPUTABLE ENGINEERING FIRM, 
old established, and contractors to H.M. Govern- 
ment, have capacity available for, preferably, com- 
plete Manufacture of Additional Line, or, alterna- 
tively, Sub-Contract Work involving Grey Iron 
Castings up to | ton weight. Own pattern, foundry, 
machining and assembly shops. Manufacture under 
licence or royalty considered—BOX No. E1591, 
“ The Engineer.” o 
LANCASHIRE ENGINEERING DIRECTOR, 
retiring April, contemplating visit to Canada, would 
undertake Negotiations for Engineering Firms.— 
BOX No. E1699, ** The Engineer.” ra) 
VALVES.—Enginecers with capital willing to Pur- 
chase Controlling Interest in Company manufacturing 
Valves. Replies will be treated in strictest confidence. 
—BOX No. E1666, “* The Engineer.” o 








BUSINESSES and PREMISES | 





VICTORIA STREET.—Spacious Ground Floor 
Offices, 3500 sq. ft. Central heating. £2250 p.a 
excl. Premium £2500.—CHAMBERLAIN AND 
WILLOWS, 23, Moorgate, E.C.2 (MET 8001). 
E6511 1 








PATENTS | 





THE PROPRIETORS of Patent No. 707,266, 

“IMPROVEMENTS IN OR RELATING TO 
ELECTROSTATIC PRECIPITATORS,” are pre- 
pared to enter into negotiations for the commercial 
development of the invention by LICENCE or 
otherwise.—Replies to HULSE & CO., 269, Glossop 
Road, Sheffield, 10. E1716 


| FOR HIRE | 


LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Ho House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). Eli2 « 











MISCELLANEOUS 











PHOTOGRAPHIC SERVICES 


A.S.P. (ENGINEERS), LTD., 129, Balham High 
Road, London, S.W.12 (Balham 3426), specialist 
photographers for the engineering industry. Photo- 
graphic Work Undertaken, London Area, and 100 
miles radius—architectural features, civil engineering 
and building work, machinery, models and transport, 
etc. Specimens available on request. E1630 1 
TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239. —Time Recorder Supply and Main- 
tenance Co., Ltd., 157-159, Borough High Street, 
London, S.E.1. E608 1 





MACHINERY Etc. WANTED 








SECOND-HAND SCREWING MACHINE 
fitted with tangential diehead, capacity i. Whit- 
worth bolts. Must be modern.—BOX £6437, 
“ The Engineer.” F 





WANTED—BOILERS 


John Thompson BETA Water Tube Boiler, evapora- 
tion 45/50,000 Ib. per hour, 250/300 Ib. working 
pressure.—BOX No. E6501, “ The Engineer.” t 


WANTED, Machines of all Types. 
CASH PAID. 
Norman E. Potts (8”ham), Ltd., 130, Moseley Road, 
Birmingham 12. VIC. 1278 ii79 i270, 0856. -™ 
F 


Paap vee a Tube Expanding Machine, Tube Clean- 
Machine, 6in. to 8in. Screwing Machine, with 

en lapsible head.—Fred Watkins (Boilers), Ls. 

Coleford, Glos. E997 


gZ FOR SALE | 


20-TON STEAM a CRANE 











aA Brownhoist, 20 U.S. tons, 2 hoist drums, SOft. jib, 
high-speed double bogie truck, screw couplers, 
air brakes, spring buffers. To British rail and 
loading fe Brand new, cased as despatched 


from ma 
NELSON & CO., LTD., 
LUGTROUT LANE, SOLIHULL, WARWICKS. 
Tel.: Sheldon 4005. Tel: Sheldon 4443. E1714 6 
UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin, down to 6ft. by 24in. mild steel 
plate ; 75 h.p. roll drive, 40 b.p. screw-down ; : elec- 
trics 400/3/50,—-BOX No. E6389, “ The Engineer.” G 
FOR SALE.—2 Yale Paliet Trucks, £15 each or 
offer.—Write, 0533, Wm. Porteous and Co., Glas- 
gow. £6464 G 
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FOR SALE 


STEAM LOCOMOTIVES FOR SALE 
Work- 
ing 
and pres- 
make sure, 
p.s.i 
040 160 
Barclay 
040 


Bore 
and 
stroke 
14x 22 


14x 22 


T 
~¥ Net 
weight, 
tons 
22 


When 


160 
Barclay 
14x22 040 160 
Barclay 
14 040 160 
Barclay 
14» 040 1935 
Barclay 


040 
Bagnall 
17x24 040 1940 
Bagnal! 


Bagnall 
9. 040 1941 
Bagnall! 
10. 040 1944 
Bagnall 
060 


160 


17 x 1934 160 


160 


8. 17 x 1941 160 


160 
160 


It. 18 x 1950 180 
Bagnall 
All the above being recently in service and well- 


maintained. Insurance reports available. 


R. S. HAYES, LIMITED, 
BRIDGEND, GLAMORGAN 
(TELEPHONE : BRIDGEND 1311/2/3.) 


WW 


NEW MASSEY 2 cwt. CAPACITY CLEAR SPACE 
TYPE PNEUMATIC POWER HAMMER, stroke 
14in., ram pallet face Sjin. by 44in., anvil pallet 
face from floor 26in., dia. of ram 7}in., approx. 200 
blows per minute ; arranged for vee belt drive. 

MASSEY 7 cwt. CAPACITY GUIDED TYPE 
PNEUMATIC POWER HAMMER, stroke 24in., 
ram pallet face Ilin. by 7in., anvil pallet face from 
floor 24in., overhang 194in., arranged for vee belt 
drive and complete with NEW motor and Star 
Delta starter suitable for 400/3/50. 

MASSEY DOVETAIL TYPE ANVIL BLOCK, 
in very good condition, having had little = suit- 
able for modern 15 cwt. friction drop stam 

FRASER MONI-RADIAL HYDRAULIC Pu MP- 
ING SET, type 00F30DZ, 30 g.p.m. at 3300 p.s.i., 
direct coupled to Brush 75 h.p. slipring motor run- 
ning at 720 r.p.m., wound suitable for 400/3/50, 
all mounted on common baseplate 

HARLAND SINGLE-STAGE, HORIZONTAL, 
SPLIT-CASING, CENTRIFUGAL PUMPING 
SET, type SDA/12/14, 14in. suction and 12in. 
delivery branches, capacity 3500 g.p.m. against 
43ft. head, direct coupled to 70 h.p. Harland 
squirrel-cage motor and complete with floor 
mounting: — transformer starter, wound suitable 
for 400/3/ 

ALL THE “ABOVE MACHINES AVAILABLE 
FOR IMMEDIATE DELIVERY FROM STOCK, 
SUBJECT TO REMAINING UNSOLD. 


THO* W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD. 
"Phone : 26311. "Grams : “ Forward.” 
E214 G 








SEDGWICK 200 tons, Double-Geared Press Brake, 
capacity 12ft. by 4in., arranged motor drive 400/ 
3/50, depth of gap 18in., stroke Jin. ; die space, top 
tool to bed, stroke down, bed adjustment in lowest 
position siin., between side frames 83in. Weight 
about 15 toi 

BESCO Size “R 130/10 All-Steel Press Brake, capacity 
150 tons, 10ft. wide by 3/I6in. thick, between 
housings 10ft., overall length of dies 138in., depth 
of gap 12in., length of stroke 3in., arranged motor 
drive 380/420/3/ 50. Weight about 164 tons. 

QUICK WORK No. 321 Motorised Rotary Shearing 
Machine, with circle cutting attachment, capacity 
14 S.W.G. mild steel, depth of shear throat 30in., 
cuts circles from 6in. to 60in. diameter, diameter of 
cutters on inclined shafts 2in., arranged motor 
drive 400/440/3/50. 

MADISON-KIPP Model S315, size 6in. by 6in., 
Pneumatic Diecasting Machine for zinc, lead and 
tin alloys, die size 6in. by 6in. by 4in. thick, metal 
pot copesty, zinc alloy, 150 Ib., capacity per shot, 
zine, I , 

BESCO Double-Geared, Hand-Operated, Universal, 
Swing Beam Folding Machine, capacity 6ft. 2in. 
by ¢in. thick, lift of clamping beam 8in., adjustable 
folding centres, smallest trunk formed round the 
beam and withdrawn 8jin. by 7}in. 

SELSON Rapid Flanging Machine, for flanging 
straight or curved edges, maximum thickness 4i 
maximum ag of flange I4in., arranged motor 
drive 400/3/50. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS, LTD. 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : oe 4681-3771. 


LANSDOWNE HOUSE, 41, : a STREET, 
BIRMINGHAM, 
Telephone : Central 1666-8. E207 a 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 

All kinds of Hydraulic Equipment in stoc! 
THOMPSON AND SON tMILLWALL). “LTD. 
Cuba Street, Millwall, London, E.14, 

Bast 1844/5, 


E629 ao 





Classified Advts. continued on page 140 

















FOR SALE 


600 


STEAM TURBO-ALTERNATOR SETS 


3000k W,. 6600/3/50, MET.-VICK., 
densing Steam Turbo-Alternator 
designed for 340 p.s.i.g itially, 
temperature ; also suitable for the fol 
duties 
Output/kW Pass-out/Ib./hour Lb. Pressure 
3000 60.000 40 
40,000 110 
40 000 


Pass/out 


Pass-out/Cor 
Set, date 1948 
600 deg. Fah 
lowing 


1800 
1800 
double 
1000k W 


& 

speed 3000 =.p.m 
sumption @pprox 
yndenser, circulat- 

essures 


congensi 

2500kW., 440/3/50, B.T.H 
250 p.s.i.g., 630 deg. F., ste 
12-8 Ib./kW./hr., wit ur 
ing pumps, &c. Also suita 
varying between 18/35 p 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON 
Tel Shepherds Bush 2070 and 
STANNINGLEY NR. LFEDS 

Tel udse’s 1 


pass-out pr 


W.12 


MILLING MACHINES 


CINCINNATI No. O-8 Aut atic Horiz 
MILLING MACHINES with 
spindle carrier and automatic tal 


Table 18}in. by 64in 


J. EDWARDS LTD., 
$9-361 EUSTON ROAD LONDON, N.W.1 


EUSton 4681 and 377 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/S0 cycles, complete wtih control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. 

Motor and gearbox available separately if required 


JOHN CASHMORE, LTD. 
Newport, Mon. 


Tel.: Newport 66941 (6 lines). 
E991 o 





FOR SALE. 
double-sided feed, 
Camera, 24in. by 18in 


~ 
~Hall Harding Verax Photo Copier, 
12ft./min. Also No. 4 Photostat 
complete with 4 lights and 
auxiliary equipment. All the above in perfect work- 
ing condition.-Telephone Chief Draughtsman, 
EALing 0011, for appointment to view E6515 G 


THE 
FOR SALE 
Two ems NEW POWERFUL 
RANES 


90-ton Electric Bost Goliath Crane, 106ft. 
span, 72ft. lift, all lattice steel construction, electrics 
400 volts, 3-phase, 50 cycles. Tested by Lloyds to 
150 tons. 

35-ton Electric Portal Wharf Crane, built 1945; 35 
tons at 60ft. fixed radius, 85ft. height of lift, rail gauge 
40ft. admitting 3 lines of standard gauge track, elec- 
trics 440/3/50, with Ward-Leonard generator. 

REED BROTHERS (ENGINEERING), LTD., 

Replant Works, Woolwich _—— Estate, 
London, $.E.1 


Telephone : Woolwich Sit 6. 
£6390 G 





HYDRAULIC PRESSES 


Large hag ~ of modern Presses up to 10,000 tons 
capac for Forging, Forming, Extruding, Baling 
and other duties. 

Enquiries from the Specialists :- 

REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich Industrial Estate, 
London, S.E.18 
Tel.: Woolwich 7611! (6 lines) 

E6388 G 





SCRIVEN BAR BREAKING MACHINE 
Single ended, double acting, to break billets 6in. 
square, 40 tons tensile, motorised with starter 
for 400/3/50.—Details and location from 
NORMAC, LTD., Pepper Road, Leeds, 10. 
Tel.: 77779. E992 c 


TW 


ARGE STOCK OF 3, 5, 8, 10-TON CAP. HAND- 
OPERATED WIRE ROPE CRAB WINCHES 
for disposal 

Price and particulars, apply : 


THO® W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Tel. 26311. E215 G 
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FOR SALE 
10-ton capacity Morris 3-motor, cab-controlled, 
twin girder, Overhead Electric Travelling Crane, 
47ft. span, 440/500V. D.C 
6-ton Morris Ditto Crane, 40ft. span. 
2-ton Morris Ditto Crane, 28ft. 6in. 
control, 400/3/50. 
10-ton Brand New Morris, 2-motor, O.E.T. Crane 
Crab, totally enclosed gearing, 440/S500V. D.C. 
*, BURRILL AND CO., 
235a, Cathedral Road, 
Cardiff (Tel.: 26100). 


span, pendant 


E6475 G 


ENGINEER 


FOR SALE 


SECTIONAL TANK, 48ft. by 48ft. by 12ft. deep 
with division plate and top cover, capacity 165,000 
gallons, Mounted on 40ft. tower. oo oe 
immediately. We can dismantle and 

Fred Watkins (Boilers), Ltd., Coleford, Glos. E6 £64940 
NEW COLCHESTER “MASCOT” SS. an 
S.C. Gap Bed LATHE. 84in. H.C. by S4in. B.C. 
Price £898. Delivery immediately ex our London 
stock.—Welling and Welling, Ltd., 4, Victoria 
Street, London, S.W.1 (Tel.: ABBey 2341). E989 Gc 


FOR SALE 


4 cu. yd. Chaseside Hi-Lift cable-operated Loading 
Shovel. New 1953. 

1 cu. yd. Chaseside Loadmaster “ 500” diesel-driven 
Loading Shovel. 

Several 15 cwt. Liner “ Roughrider” diesel-driven 
Dumpers. 

Several 3in. diesel-driven Search “* Mud Marvel” 
diaphragm lift and force Pumps. 

5-ton Morris Versatile diesel/elec. Mobile Crane on 
solid rubber tyres. 

6-ton Rapier Standard and Super pet./elec. Mobile 
Cranes on solid rubber tyres. 


WILLIAM G. SEARCH, LIMITED. 
es ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SRARCE (LIVERPOOL). LIMITED, 
MOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
: Simonswood 2634-S-6. 
£6442 G 


CEM 


“BENTLEY ”’ Plate Bending Rolls rom 
6ft. by din. up to 10ft. by lin. m.s. capacities. 
Opening end frame for withdrawing rolled 
cylinders, self-supporting top roll, finger-tip 
control, all rolls of generous dia. from solid 
forged steel, full electrical equipment. Very 
moderate prices. Early deliveries. 











“ SEDGWICK ”’ Universal Plate Bending 
and Folding Machine, 6ft. by tin. 

“EDWARDS” Undercrank Guillotine, 
8ft. by tin. 

“ PEARSON” Electro Hydrolic Guillo- 
tine, 8ft. by 4in., for early delivery. 


Fully detailed stock lists available on 
request. 


CHARLES E. MATTHEWS (Machine Tools) 
LIMITED, 


Gladstone Road, CROYDON. 


Tel. No.: Thornton Heath 1783. 
Telegrams : “ Matolco,"’ Croydon. 
£994 Go 


FORKLIFT Try 
For Sale — Fo, 


ROSS : Ce 00 Dien 
129 O° lifts. Pneumatic pg 
CLARK, ‘ance Ibs, py 
104" to 168" lifts, Solid we 
LODORMOBILE. 10,000 ib, p 
120° to 210° lifts, Pheum ie 
MOTOWLIFT. 


120 


ACI thy 
4,000 Ib. Dieu 
40 lift. Pneumatic tyr” 
WMOTOR. 4; 
or petrol, a i a 


COLEs, RAMBO a0 
Full details from: can 
NORMAc LT 


PEPPER ROAD, HUNSLET, 
Telephone: 177) 
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. are designed for the 


controlled drying of a 


wide 


range 


of loose materials. They are made in all capacities, from laboratory size upwards. 


On the left, is shown a laboratory Rotary Dryer, and the illustration above, is of 4 
group of Sturtevant Rotary Dryers treating an expensive material which is most 


difficult to dry and handle. 


Full facilities are avail- 
able in our laborator- 
ies for testing clients’ 


materials. 


AUSTRALIA 


Further particulars of Sturtevant Rotary Dryers may be obtained by writing to our reference 


They operate on an automatic sequence of batch drying 
and any one of the dryers can be supplied with three different air conditions 


7 1\01/E 


ENGINEERING CO. LTD. 


Southern House 


STURTEVANT ENGINEERING CO 


(AUSTRALASIA) LTD 400 


Cannon Street London E.C.4 





USSEX STREET 


SYDNEY 


N.S. 





14, 1958 
FOR * 


7™ Ga 
Ay 


LATE Ti PE 
ACHINE rooLs 
ou MAY WANT 
ALL IN STOCK 





gTICAL BORERS 








COLUMN TYPES 

od motor drive, hexagonal turret 
ie head, with square tool post, table 
max. swing 43tin., height admitted 
eds, 3-52 r.p.m 

motor drive, hexagonal turret head 
, wiht square tool post, table dia. 
spindle speeds from 


mitted 27in 


hy, 25 
BENNETT 36in. High Power 
Tuming Mill, multi-motor drive, main 
Shp. rapid power traverse 3 h.p., 
js from $:61-25 r.p.m. 
BLE COLUMN TYPES 
%in,, motor drive, two swivel tool- 
pentagon side toolholder, table dia. 
wing 36in., height admitted 30in., 
8-45 r.p.m 
Bs, motor drive, two swivel tool- 
da. 40in., max. swing 48in., height 
_12 speeds, 2-60 r.p.m 
Mi and STIER 6ft. 9in., KD20, 
wo swivel too! rams on cross rail, 
fall to cross rail, table dia. 72in., 
filin.. max. height under cross rail 
i speeds, 0-08 - 32 r.p.m. 





ZONTAL BORERS | 





Collet Chuck Type, motor drive, 
is, by 16in., long. table traverse 24in., 
\2un., vertical adjustment of spindle 
ik speeds, 65-500 r.p.m. 
( LEWIS 25RT Traversing spindle, 
diin., spindle travel 274in., max. 
die to table 28in., table size 24in. by 
distance spindie nose to outer stay 
mnge 15-400 r.p.m., 
B2 Traversing Spindle, spindle dia. 
travel 24in., max. distance spindle 
max. distance spindle nose to outer 
table size 39in. by 30in., speed range 


iB2A Traversing Spindle, spindle dia. 
travel 24in., max. distance spindle to 
max. distance spindle nose to outer 
uble size 48in. by 30in., speed range 


PRT. 2N, Extended Bed type, with 
indie, continuous feed facing head, 
Jin., facing capacity 30in., vertical 
pile head 6ft., cross traverse of table 
ble 7ft. by 3ft. 2in., top table 3ft. 2in. 
ce spindle to outer stay 7ft. 6in., h.p. 


HBSF3, Table Type, motor drive, 
hg spindle, continuous feed facing 
dia. 4in., facing capacity 39#in., 
lace of table 47jin. by SSin., max 
dle nose to outer stay 102in., 24 
from 4-7-960 r.p.m. 

RDS No. 4 Standard Type, facing 
x. facing capacity 48in., top table 
36in., speed range 1 5-160 r.p.m 

¥, motor drive, traversing spindle. 
ed facing head, spindle dia. 4 5/16iu., 
#in. by 5Sin., max. distance spindle 
1-18in., spindle speeds 5-500 r.p.m. 





MAKING MACHINES 





Model M.T.9, Heavy-Duty, Large- 
bber, for spur, spiral and helical gears 
S; max. dia. of spur gears and 
Win., max. dia. of spur gears running 
72in., max. spiral dia. with max. 
% angle 90in., max. spiral dia. with 
45 deg. angle 70in., max. spur and 
26in.-30in., according to dia., max. 
ble dia. S8in., range of hob speeds 
hp. main motor 12. 
N Heavy-Duty Gear Generator, 
Ged, motor drive, for internal and 
aon capacity: internal gears 
Bears Sé6in. dia.; i 
Max. D.P. 2 line Lange, 





AL MILLERS (Kneeless) 





ALL and GENT, separate motor 
hile, table and and fall of spindle 
cular table tabie dia. 30in., Capacity 

32in., 1 dle speeds from 


T, multi-mo 


48in. by 16 
nose 23ir 


ve, table 72in. by 
max. distance table 
indle speeds from 


xed height bed, 
feed regulation, 
tor drive, table 
capacity 60in: by 
! spindle head gap 
1300 r.p.m. 
ible Type Millin 
Universal an 
Brown and 


) 


WNATI Hyd 
control lever. « 
traverse, m 
ace Bin, by x 
Vertical tray 
dle speeds fr 
4 g00d stock 
ain §=Horiz: 
Cing nnati, 
ava 
Inspectior 
Full details 
s Cheaper t 
CHINE 7 
STREE T, Le 
Hone ; RE] 
Sot 


t 


S LIMITED 
N, S.B11. 
Colsag S.B.11. 

E210 o 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


56, 








FOR SALE | 


FRED WATKINS (BOILERS), LTD. 


STEAM BOILERS.—Cochran Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.: 
Tilghman 365 cu. ft.; Broomwade 300, 200 and 
130 cu. ft.; all motorised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.-70ft. extendable jib; 84-ton Ransomes 
Diesel-Electric, 1948 ; 4-ton Coles Diesel-Electric ; 
3-ton Jones Super 40 (3); Neals 2-ton Diesel, 
20ft. jibs (2); Derrick, 5-ton Butiers Electric 
travelling type, 90ft. jib ; 5-ton Wilson Electric, 
70ft. jib ; ton Rushworth Flectric, 65ft. jib ; 

.. 18-ton Brownhoist, SOft. jib ; 10-ton 
Coles, 40ft. jib; 8-ton Wilson, 35ft. jib; 5-ton 
Smith, 50ft. jib ; 5-ton Cowans Sheldon, 5SOft. 
jib ; 5-ton Grafton, 38ft. jib; E.O.T. Goliath 
40ft. span, 60-ton Clyde, 40-ton Babcock, 10-ton 
Morris ; 10-ton Vaughan, unused, . span ; 
S5-0on Henderson, 24ft. 74in. span, 1946; 5-ton 
King. 29ft. 3in. span ; 2-ton Morris, 18ft. span ; 
2-ton Smith, 34ft. span. 

RAILWAY MATERIAL.—150 h.p. Stephenson 
Diesel Loco., fluid flywheel drive ; Ruston 80/88 
h.p. Diesel Loco., electric start, flameproof ; 
Peckett 14in. by 22in. and 7in. by 12in. Steam 
Locos.; 3 miles 20 ib. Track, 24in. gauge bogies, 
turnouts locos., &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised new ; 
60. ., black new; SOO0ft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by #in.; Robertson Straightening Rolls, 
81. 6in, by gin.; Berry Bending Rolls, 7ft. by 4in.; 
Tan 300-ton Hydraulic Horizontal Straighten- 
ing , 1Sft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2cwt. and 1 cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 


COLEFORD, GLOS. 
"Phone : Coleford 2271/2. 





E366 G 





MOBILE CRANES FOR SALE 


One Rapier 84-ton Super, diesel/electric, fully slewing, 
jibs to SOft. 

One Rapier 84-ton Super, 
slewing. 

Two Rapier 6-ton standard petrol/electric, solid 
tyres ; diese] conversion available. 

One Morris 5-ton petrol/electric, solid tyres ; diesel 
conversion available. 

One Coles/Thornycroft 5 ton, 6x4 diesel Mark 7, 
wire derricking. 

One Tate 5-ton petrol/electric, solid tyres. 

One Coles 3-ton fully slewing, petrol/electric on 
Crossley lorry chassis—cheap. 

Two 24-ton Morris petrol/electric, solid tyres; as 
new; diesel conversion available. 

One 2-ton Rapier full slewing, crawler mounted, 
diesel engi 

One 2-ton Hydracrane, petrol/hydraulic on 4 « 4 high- 
speed chassis. 
WILLIAM R. SELWOOD, LIMITED, 


CHANDLER’S FORD, HANTS. 
*Phone : 2275. E6155 o 


petrol/electric, fully 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ™ 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 9ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting. —Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road. Bexleyheath, Kent (Tel., Bexleyheath at 

°o 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO, 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 


141 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 
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SALE & VALUATION 
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Telephone : ROYAL 4861 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 


Telephone : 
Sites, London 


Monarch 3422 (8 lines) 


Established 1850 
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PRICE & CO. 
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AUCTION 


Miscellaneous stores, 
including tentage, 
handtools, packing 
materials, workshop 
equipment, etc. 
Vehicles, earth mov- 
ing equipment, 
cranes, trailers, trac- 
tors, motor cycles, 
etc. 

Miscellaneous stores, 
including tentage, 
clothing, blankets, 
furniture, etc 
Machine tools and 
miscellaneous stores, 
including : 


March 18-19 


March 18-21 
& 
24-28 


March 26 
nance 


April 1-2 


nylon and drill overalls, B. D. 


boring machine, presses, co 


Machine tools, mis- 
cellaneous stores, 
vehicles, batteries, 
ete, 


April 15-17 
Royal 





By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


PROGRAMME 


Central Ordnance Depot, 


M.O.S. Storage Depot, 
Ruddington, Notts. 


Northern Command Ord- 


low, Nr. Selby, Yorkshire 


M.O.S. Sub-Depot, Lil 
Lane, 4 
Cheshi: 
Islington Public Halls, 
Ancoats, Manchester.) 


scrap canvas, blankets, valises, webbing 
Churchill automatic, oes aon. universal milling machines, radial drill, 
Royce engines, railway wagons, trailer-mounted crane, roller conveyor, cable 
and wire, aluminium bar, pumps, pipes, 
tools, canteen équipment, furniture, telescopes, paint, chemicals, etc. 
M.O.S. Storage Depot, 


wich, 


Catalogues (6d. each—P.O.s) available only from the Auctione: 


R. 


Main Location Auctioneers 


SIMMONS & SONS, 

(Dept. L), 12, Station 

Road, Reading, Berks. 
(Tel.: $4035.) 


Didcot, Berks 


WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel.: 47271.) 
BARTLE & SON (Dept. 
Sub-Depot, Bar- 1), 50-52, Merrion Street, 
Leeds, 2. 
(Tel.: 2-0898.) 
j J. H. NORRIS & SON 
Byley, Middlewich, (Dept. L), 9, Albert 
re. (Sale at New Square, Manchester, 2 
(Tel.: Blackfriars 8373.) 


blouses, shirts, underpants, pullovers, galoshes 
» centre, capstan and turret lathes 


saws, electrical equipment, M.T. spares, Rolls 
ds anc! tees, stocks and dies, hand 
FULLER, HORSEY, 

iS & CASSELL 


SON! 

(Dept. L), 10, Lloyd's 

Avenue, London, E.C.3. 
(Tel.: Royal 4861.) 


s shown above, E975 3 


Arsenal, Wooi- 


London, S.E.18 
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Better roads, bigger factories, more houses... all over Britain major development projects are 
presenting new opportunities to contractors. And the contractors best able to grasp them are those 
with International Construction Equipment. So if you are setting your sights on big contracts, 
aiming for more pro/itable operations, get in touch with your nearest International dealer. He will 
gladly demonstrate that International crawler tractors and matched equipment are the toughest, 
hardest-working and most dependable in the world—the very best investment you can make. 


INTERNATIONAL DROTT SKID-SHOVEL. Available in four sizes with alternative buckets, 
bullangledozer blade, grubber blade, scarifier, or 4-in-1 attachment. 


he MOST VERSATILE LOADER EVER is what contractors say about the 


March \ 


Photogr:.-* >y courtesy of Aubry 
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| CONSTRUCTION EQUIPMENT DEALERS ne 


JAMES BOWEN & SOAS 


' tal 
EDINBURGH, GLASGOW 6 ASE 


R. CRIPPS & C0. L1 


NOTTINGHAM & SHILDON 


SAVILLE TRACTORS I 


nore 
LONDON, STRAT FORD-ON-AVON, CA 


WESTERN CONTRACTORS Sim 
BRISTOL 


( Ss j 
WN ntermMa#riOndl construction <auiew 


THE FINEST EQUIPMENT ON TYRES AND TRACKS 


INTERNATIONAL 
| HARVESTER 





INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 25° 


~ py ROAD, OP 


7 








H., Machine: - 
Go. (Engineers), 


Le cable Co 
‘ 


ineering 
113 


Linde, Ltd... 
Sid 
jalties, Ltd 


* Associa- 
1 


ing Co., Ltd... 


on Units, Ltd.. 
62 


pO ion (Sales), 


Led... 
n, & Co. 


,. Cover 


102s Ltd cs 02 
10 1 


THE ENGINEER 


INDEX TO ADVERTISERS 


Brown, Lenox bn _ Ltd 
Brown, N. C., 

Brownlie & oo Ltd... 
Brush Electrical 


oe 
Electromagnets, Ltd 66 
Elliston, Evans & Jackson, ‘Ltd. 88 
Eltron (London), Ltd 32 
Engelhard Industries. Ltd... 
English Electric Co., Ltd.. ce 
. English Steel Castings Corpora- 

y SS ° tion, Ltd.. ..128 
Evans, F. W.. Ltd.. 


Farmer, L.. & Sons.. 141 
Butterfield, W. P., Fenner, J. H., & Co., La........12 
1 
C. & M. Engineering Co., Ltd. a 
C.A.V., Ltd 
Cable Makers Association 
Caird & ee Ree 22 
Carr, C., 39 
Carter, B. ri F.. & Co. Ltd.. 
Central Electricity Generating 
Board 130 
Chance Bros., Ltd 
Cleveland Bridge & Engineer- 
ing Co., Ltd.. 
Climax “¢ renee Co. of | 
Europe, Ltd... 5 
Clyde Blowers, Ltd. 
Clyde Crane & Booth, Ltd 
Clyde Crane = ek Co. 85 
ns 
accep Cover ii- ‘ihe-$9 


Ferranti, Ltd 

Fescol, Ltd... ae? 
Filton, Ltd.. kil 
Firth Brown Tools, Ltd.. 

Fleming & Ferguson. Ltd........ 
Flexello Castors & + wepenaee Ltd. 21 
Flexible one Ltd.. 38 
ee Lee 

Ford Motor Co. , Ltd. 

Forster, T. S., & Sons, Lid.. 
Foster Wheeler, Ltd... 

Foyies... nientune 

Freer Fans, Lid. 

Froriep, G.m.b.H 

Fuller, Horsey, Sons & Cassell14! 


Gardiner, are & Co., Ltd... 
Geipel. W.. 
Colt Ventilation, Ltd... General Biosiric Co., Ltd.. 


Coltman, Walter 


Cort, R., & Son, Li 

Cossentine Bolt & Engineering 
Co..Ltd 

Cox & aie Ltd.. Greening, N., & Sons, Ltd 

Crane, Ltd Gresham Transformers, Ltd..... 

= Bros. 


17 Ltd. 7“ “i sii 39 etentiee | Steel & File On. 
Manufacturi 1 Lt : 
Bg enamsiiien for Harboro” Rubber Go. Lid..." 36 


Harland Engineering Co., ta 103 
Harper, J.. & Co., Ltd... 3 
Harvey, G. A., & Co. as 


Head Wrightson | & ‘Co. Ltd. 27 
Henderson, J. M., a Co., 

i” wei : 
Hermetic Rubber Co.. Ltd... 
Hick Hargreaves & Co., Ltd. 
Higgs Motors, Ltd......... ; 
High Duty Alloys, Ltd.... 
Hill-Alzen (Sales), Ltd.. 


Cc rossley Bros., To eS iy 
Cummins Diesel Sales & Ser- 
vice, Ltd. 83 


Darlington Forge, Ltd... 47 
Deb Chemical - Proprietaries, - 


Doncaster, D.. & Sons, Ltd....118 
Dorman ca * ae 115 
Drysdale & Co., Ltd... 

Ductile Sheet Stockists. Lud. 
Dunlop Rubber Co., ease 


65 


. 45 


* 34 


Hilton, R. B., Ltd 
Hingley, N.. & » & Sons, L Ltd... 


Humphreys & Glasgow, Ltd. 
ientheeen Rubber Co., Ltd.. 


Ince Forge Co. 

International Combustion, Ltd. 

International Harvester Co. 
of Great — Ltd.. 


22 
13 
..142 
. % 


80 
. 49 
$5 


lronite Co., Li 


Kay & Co. Pages, Ltd. 
Kearns, H. W., & Co., Ltd. 
Keith Blackman, Ltd.. 

— & Hughes (Industrial), 


Kempe's Engineers Year-Book 102 
Kestner a ll & deere 
neering Co., ..129 


Kubach, F. W., Ltd... 2 


Lang Pneumatic, Ltd....... 
Lincoln Electric Co.. Ltd... 
Lockwood & Carlisle, Ltd... 


McDonald Furnaces, Ltd..... 
MacLellan, P. & W., Ltd......... 
ae Instruments. Ltd 
Son, Ltd... 
Marshall & Anderson, Ltd... 
—— Fleming & 


paar Excelsior, Lid... 
Matthew Hal! Group of Com- 


panies. 

Maxim Conveyors (England), 

— Handling Exhibi- 
67 


Metallic Valve Co., Ltd... .112 

Metropolitan-Cammel! - 
riage & Wagon Co.., Lid.......129 

Metropolitan - Vickers Elec- 
trical Co., Ltd............. 

Miller, A. B., & Co.. 

Millers Rings, Ltd 

Mitchell, L. A., Ltd 

Monk, A Co., Li 71 

Morgan (Crucible. SS O° Se 

Morris, B. O., Ltd... pte 


PAGE 


Morris, H., Ltd... . 
Moss Gear Co., “Led... 
Mutual Finance, Ltd.. 


National Boiler & cen, 
Insurance Co., Ltd.. 

Nationa! Industrial Fuel cai: 
ciency Service.. 91 

Neco Geared Motors, Ltd.. 36 

Newalls Insulation Co.. t td. 54 

Newbury Diesel Co., Ltd........ 75 


Oddie egy | & Cull, Ltd...116 
perman, S. E., Ltd. . 2 
Osborn, S., & Co.. Ltd. 


Palnut Co., Ltd 

Parker. F., Ltd.... 

Pinchin, Johnson & Co... 4 
Pioneer S~ spemomne & Moulding 


42 
Pitman, Sit a. & Sons, Ltd. ry 
Plenty & Son, Ltd 

Pontifex, H.. & Sons, Ltd. 

Pool, J. & F., Ltd.. 

Potter, F. W., & Soar, ‘Lid... 
Power-Gas Corporation, Lid... 
Priest Furnaces. Ltd.. .......... 
Pulsometer Engineering Co., 


_ 
Cover iv 
4 


|” Ee 
Pyrotenax, Ltd 
Quasi-Arc, Ltd 


Ransomes, Sims & acer 
Ltd. . : “ote 

Redex, Lid... 

Renoid Chains, | ee 


a 7 ae wees & Co., 
Ltd... k “i 

Rotax, Ltd. 

Rowlinson- Broughton.. et 

Rubber rere | Ltd... 

Ruberoid Co. , Ltd... ae 


Savery, T., Pumps, Ltd.. 
Schieldrop & Co., Ltd... 
Scriven Machine Tools, ‘Ltd... 
Sharp Control Gear, Ltd.. .4122 
Shawe Metal Spinning Works os 
mg 9 ng te Ltd.. 
Sheet Metal S: “t 
Sierex, ied... < 
Simmons & Hawker, Ltd. 
Simon-Carves, Lid.. 


98 
43 
124 


PAGE 


. 87 
70 
40 


Simplifix Couplings, Ltd... 
Sinex Engineering Co., L td... 
Smal! & Parkes, Ltd.. sine 
Smedley Bros., Ltd. 
Smith & ey Ltd... 
Smith Bros. 

Ltd. . 


Smith. J. W. (Coventrv). Ltd. 
— Bonecourt - Clarkson, 


A 
Spiral 
AD. 
Spirax-Sarco, Ltd... 99 
— Company ‘of “Wales, 


Tube & Components 
Ltd... . 14 


Sean honeke Co. Ltd.140 
Sugden, T , Ltd... . 88 
Sulzer Bros (Lor don), ‘Ltd... 8 
Sumo Pumps, Ltd uM 


Tangves, Ltd... 
Taylor, F., & Sons (Manches- 


Thorn, J., & Sons, Ltd. 

Thornveroft, 1, & Co. 

Tilghman's, Ltd.. 

Tinsley, H., & Co., Ltd. 

Unicone Co., Ltd 104 

“—— Filters & : 
> 


ven ee mean . 4 


Vokes, Ltd. . 


. 93 
Ward, T. W., Ltd... --26-72-140 
Weatherill, F. E., Ltd . 91 
Wellington Tube Works, Ltd... 66 
Wellman Bibby Co., Ltd —e 
West Ham | ey 
Westwood, J ‘o., Ltd. 
Wheatley Kivi “Price & Co... 
Whitecross Co., sve 
Wiggin, H., & to Lid... 
Wilkinson Rubber 


Woodhouse & Mitchell........... 


on 
41 
3 
“Cover i 
Linatex 
35 
32 
Youngs (Lifting Appliances), 
Ltd wicenhinke al 





AERASPRAY 


TRADE MARK 


Air Rectifiers 


Here is no mechanical Christmas Tree—no collection 
of oddments in uneasy wedlock, male and female 
united for better or else. This new range of Rectifiers 
has the highest degree of quality and performance 
obtainable. The finned alloy body has exceptional 
heat conducting properties and will cool the air, so 
condensing oil and water vapour which is then re- 
moved by a stationary scrubber to a sump of ample 
capacity for once daily draining. Pressure regulation 
is accurate and the reduced pressure held without 
fall when the guns etc., are in use. 

The model shown has an Inlet tapping on each 
side. The dual gauge records Inlet pressure on 
the Left Hand side and Reduced pressure on the 
Right. An outlet cock on each side gives filtered air 
at reduced pressure. An extra cock can be fitted 
on each side to give filtered air at mains pressure. 
There are smaller models in the range and six larger. 
@ Information Literature ER.5 gladly sent on request 


Makers of Spray Guns; 


Conveyors; Infra Red etc. Stoves; 


AERASPRAY ASSOCIATED LIMITED 


Air Compressors; Water Wash etc. Spray Booths; 
Automation Equipment. 


1 VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 


Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4, ete. 
Also at Glasgow, Manchester, Belfast and throughout the world. 





ENGINEER 


THE 


AVAILABLE NOW FOR YOUR 


sub-zero testing 





SEA LEVEL TEST CHAMBER 


The Largest Sea Level testing chamber in Europe, able to operate 
at temperatures as low as -70°C., is now available at our Hemel 
Hempstead factory 
Test Chamber. 


eSize : which is maintained at a temperature of approxi- 


Working Space 25’ x 12’ x 10’ high 
Air Lock 12’ x 9’ x 8 high 
eAccess : One end of the chamber is removable to 
enable large equipment to be driven into chamber. 
e Temperature control accurate to +1°C at all tem- 
peratures down to — 70°C. 
e Instrumentation can be conducted in the Air Lock 


mately SO°F, and facilities are available for 
inserting small bore Oil or Fuel lines and thermo- 
couples from the Air Lock into the Chamber. 
eAir is normally dried to a Frost Point of —20°C 
to —25°C before reduction of temperature, so 
reducing the build-up of frost. 
eTwo Exhaust ‘Ducts are available. 


Rotax Services 


Electric Supplies: 24 volt 800 amp D.C., 18/30 volt 

350 amp D.C., 22/116 volt 250 amp D.C. Mains 

Single and 3 Phase 50 cycles. 

1. Engineers always available for consultation and 
assistance before test equipment is received. 


. Continuous assistance given during testing. 
3. No temperature test problem too difficult. 
. Special modification always open to discussion. 
. Protective clothing supplied. 
. Instrumentation assistance given if required. 


For full details, write or phone HG 
rELEPHONE 


—— 
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THE ENGINEER 


Swing Bridge over passage between docks, Liverpool. Photograph: Courtesy of Mersey Docks and Harbour Board. 


Steel Bridges 


The ability to adapt wide experience and 


All types of Steel Framed Buildings; Fixed and 
skill to meet specific requirements is a calan: Uhiidemns Crises ed inbaiiell 


prerequisite of successful bridge building — Engineering work; Dock Gates; Sliding and 

Floating Caissons; Compressed Air Locks; Hydraulic 
Machinery; Pipe Lines, Surge Tanks, Sluices and 
steel bridge, wherever the location, built other equipment for Hydro-Electric Projects. 


by ARROL of GLASGOW 


| Wi LIAM ARROL & CO LTD GLASGOW 
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an ability amply demonstrated by every 
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